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PREFACE 


The present volume is a revised and enlarged third edition of the book formerly 
titled Tables for Identification of Organic Compounds. Four new classes of com¬ 
pounds, i.e., sulfonyl chlorides, sulfonamides, thiols and thioethers were added, bringing 
the number of classes included in the book to twenty-six. The tables of alkanes, 
aikenes, alkynes, aromatic hydrocarbons, phenols, nitriles and sulfonic acids were all 
thoroughly revised and considerably enlarged. In all, the addition of 2400 compounds 
to the third edition, raised the total number of parent compounds in the book to over 
8150. 

Three tables containing the dissociation constants of more than 1050 phenols, organic 
acids and organic bases were added. Correlation charts for I.R., Far I.R. and N.M.R. 
were also included. 

Explanatory sections entitled “Explanations and References” precede the tables. In 
these sections the formulas of the derivatives and the full reaction equations for their 
preparation by the most important methods, together with some essential details and 
references to their preparations, are given. 

An index covering both the names and synonyms of the compounds was added at 
the end of the book. An index listing the names of all tables and major subjects was also 
added. 

The main objective of this book is to assist chemists in the identification of organic 
compounds. The organization of the compounds in classes according to increasing boiling 
points should also assist in the search for standard vapor phase chromatography work. 

Eor further information of techniques of organic analysis one or more of the following 
books should be consulted; 

N. D. Cheronis, J. B. Entrikin and E. M. Hodnett, Semimicro Qualitative Organic 
Analysis, 3rd Ed., Interscience Publishers, New York, 1965. 

L. Meites, Handbook of Analytical Chemistry, McGraw Hill Book Co., 1963. 

E. Eeigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 1960. 

A. I. Vogel, A Textbook of Practical Organic Chemistry, 3rd Ed., Longmans Green and 
Co., London, 1957. 

R. L. Shriner, R. C. Fuson and D. Y. Curtin, The Systematic Identification of Organic 
Compounds, 4th Ed., John Wiley and Sons, New York, 1956. 

F. Wild, Characterization of Organic Compounds, 2nd Ed., Cambridge University Press, 

1958. 

The publication of the third edition would not have been possible without the work 
of those involved in the preparation of the earlier editions. The editor is thankful for the 
part in the earlier work contributed by Professors M. Frankel, S. Patai and A. Zilkha, and 
the late Mr. R. Farkas-Kadmon. Thanks are due also to Mrs. E. Shohamy and Mr. A. 
Glazer for assisting in collection of new data, to Mrs. Y. Elmaleh for typing the index, 
and especially to Prof. S. Patai, who as consulting editor, read all the new material 
and gave many helpful suggestions. The cooperation of Dr. Robert C. Weast and Mrs. E. 
Thomas in the publication of the book is gratefully acknowledged. 

Z. R. 

Jerusalem 
January 1967 
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LIST OF ABBREVIATIONS USED 


1«1d 

specific rotation 

a 

acid 

abs 

absolute 

abt 

about 

ac a 

acetic acid 

ac anh 

acetic anhydride 

acet 

acetone 

add 

addition 

al 

alcohol 

alk 

alkali 

amor 

amorphous 

anh 

anhydrous 

arom 

arom atic 

aqu 

aqueous 

asym , as 

asymmetric 

bl 

blue 

blk 

black 

boil 

boiling 

bp,BP 

boiling point 

br 

brown 

bz 

benzene 

bn 

bright 

brnsh 

brownish 

c 

cold 

ca 

about 

caust 

caustic 

chi 

chloroform 

cl -bz 

chlorobenzene 

col 

colorless 

comp 

compound 

cone 

concentrated 

cor 

corrected 

cr, cryst 

crystals 

d 

decomposes 

d.D 

dextrorotatory 

(or D-configuration 

denv 

derivative 

deliq 

deliquescent 

dll 

dilute 

dist 

distillate 

dk 

dark 

dl,d,l, D,L racemic 

efflor 

efflorescent 

et 

ethyl 

et ac 

ethyl acetate 

eth 

ether 

exp 

explodes 

f 

from 

fl 

flakes 

fluores 

fluorescent 

f P 

freezing point 

frz 

freezes 


fum 

fuming 

glac 

glacial 

gilt 

glittering 

glyc 

glycerol 

gran 

granular 

grn 

green 

h 

hot 

htng 

heating 

hyd 

hydrate or 
hydrolyses 

hyg . hygr 

hygroscopic 

I 

inactive 

1 

insoluble 

ign 

Ignites 

insol 

insoluble 

1 ,L 

levorotatory 

(or L-configura- 
tion) 

leaf. If 

leaflets 

Ig 

large 

Igt 

ligroin 

hq 

liquid 

Ing 

long 

It 

light 

Ivs 

leaves 

m- 

meta 

me , meth 

methyl 

micr 

microscopic 

mixt 

mixture 

mi 

milliliter 

mod 

modification 

monohyd 

monohydrate 

monocl 

monoclimc 

m p , M P 

melting point 

need , nd 

needles 

) 0- 

ortho 

ol 

olive 

or 

orange 

ord 

ordinary 

org 

organic 

orth 

orthorhombic 

oxid 

oxidation 

P- 

para 

pa 

pale 

part 

partly 

pet 

petroleum 

pet eth 

petroleum ether 

ph 

phenyl 

ph hydraz 

phenyl hydrazine 

PhNOs 

nitrobenzene 

pi 

plates 

powd 

powder 


pr 

prisms 

purp 

purple 

pyr 

pyridine 

rac 

racemic 

(or racemate) 

rect 

rectangular 

recr 

recrystallization 

redsh 

reddish 

rhomb 

rhombic 

r 

rapid 

r h 

rapid heating 

s 

soluble 

sec 

secondary 

sear 

scarcely 

s h 

slow heating 

sh 

short 

si 

slightly 

sld 

solid 

slend 

slender 

sm 

small 

soft 

softens 

sol , soln 

solution(s) 

solv 

solvent(s) 

St 

steel 

stab 

stable 

subl 

sublimes 

sym 

symmetrical 

tab, tabl 

tablet(s), tables 

tert 

tertiary 

tetr 

tetragonal 

tol 

toluene 

trans 

transparent 

thk 

thick 

tncl 

triclimc 

trim 

tnmeric 

uns 

unsymmetrical 

unst 

unstable 

vac 

vacuum, in vacuo 

V 

very 

var 

variable 

vic- 

vicinal 

visc 

viscous 

volat 

volatile or volatilizes 

vlt 

violet 

w 

water 

wh 

white 

yel 

yellow 

yelsh, ylsh 

yellowish 

> 

above, greater than 

< 

below, smaller than 

00 

miscible 

xyl 

xylene 
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EXPLANATIONS AND REFERENCES TO THE TABLES 

The following section gives explanations and references for the preparation of the derivatives appear¬ 
ing in the Tables Formulas of the derivatives as well as the mam methods for their preparation are given 
Usually, only the reagents and the solvents required for the preparation of a derivative are mentioned without 
specific details for the reaction conditions and the exact procedure The aim of these notes is mainly to enable 
the worker to choose the method preferable m the conditions and the reagents available to him m his labora¬ 
tory for the derivatization of his specific compound However, THIS IS ONLY A REFERENCE SECTION 
AND NOT AN INSTRUCTION MANUAL AND THE QUOTED REFERENCES SHOULD BE CON¬ 
SULTED FOR THE ACTUAL PREPARATION OF DERIVATIVES, ESPECIALLY REGARDING 
SAFETY HAZARDS INVOLVED IN THE WORK 

References are usually given for the preparation of all the derivatives having separate columns m the Tables, 
as well as for important ones listed m the “miscellaneous” section of the Tables References to five different 
popular analytical textbooks are given, assuming that at least one of them, or another equivalent publication, 
would be available to the worker These are 

N D Cheronis, J B Entrikm and E M Hodnett, Semtmicro Qualitative Organic Analysis, 3rd edition. 
Interscience, New York, 1965, quoted m the text as “Cheronis ” 

R P Linstead and B C L Weedon, Guide to Qualnauve Organic Chemical Analysts, Butterworth Scien¬ 
tific Publication, London, 1956, quoted m the text as “Linstead ” 

R L Shriner, R C Fuson and D Y Curtin, The Systematic Identification of Organic Compounds, 4th 
edition, John Wiley and Sons, New York, 1956, quoted in the text as “Shriner ” 

A 1 Vogel, A Textbook of Practical Organic Chemistry, 3rd edition, Longmans, Green and Co , London, 

1957, quoted m the text as “Vogel ” 

F Wild, Characterization of Organic Compounds, 2nd edition, Cambridge University Press, Cambridge, 

1958, quoted in the text as “Wild ” 

In addition, leading references from the original literature are also given Although the literature cover¬ 
age IS not complete (especially for the common derivatives) it was attempted to describe different methods, and 
to give as many references as possible to less common derivatives having limited scope More references can 
be found m the textbooks mentioned above 

Derivatives appear either m a separate column or m the “miscellaneous” section m the Tables, where 
separate columns are usually given for derivatives which should be tried first, and for which enough data are 
available Derivatives which should be tried as a second choice, or preferred derivatives for which not enough 
data are available appear in the “miscellaneous” section The explanations and the references for the different 
derivatives are arranged usually m the same order as in the Tables Occasionally, this order is changed m the 
explanatory notes m order to describe the derivatives m a logical order (eg, in Table 17 the phenylurethane 
appears in a separate column, while the phenylhydantom appears in the “miscellaneous” section in the “ex¬ 
planations and references” section the phenylhyjantoin appears directly after the phenylurethane) 

Derivatives which are followed by an asterisk are those recommended for first trial Other derivatives 
should be tried after these 

Although “Ar” usually stands for monovalent aromatic group, we used it a few times m the following sec¬ 
tions as a polyvalent aromatic residue This was done only for demonstration purposes 
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EXPLANATIONS AND REFERENCES TO TABLE I 

As a result of their inertness no general suitable derivative exists for alkanes and cycloalkanes Charac¬ 
terization IS based only on the physical constants given in the Table melting and boiling points, index of re¬ 
fraction and density Any laboratory text-book will give adequate directions for the determination of these con¬ 
stants 


..-nua, Retcren., ihoulU 1 . ,1. .. 


>0 of (itn 
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TABLE I. ALKANES AND CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.* )** 


No 

Name 

Boiling 

point, "C 

Melting 
point, ’C 

n!," 

DJ“ 

1 

Methane 

-161 49 

- 182 48^ 



2 

Ethane 

-88 63 

- 183 27^ 



3 

Propane 

-42 07 

- 187 69^ 


0 5005“ 

4 

Cyclopropane 

-32 86 

- 127 42 


0 720"'“ 

5 

2-Methylprapane (Isobutane) 

-11 73 

-159 6 


0 5572“ 

6 

n-Butane 

-0 50 

- 138 35 

I 3326“ 

0 5788“ 

7 

2,2-Dime(hylpropane (Neopentane) 

9 503 

-16 55 

1 342“ 

0 5910“ 

8 

Cyclobutane 

13 08”', 12 5 

-80 

1 37520“ 


9 

l,l-Din>ethylcyclopropane 

20 63 

-108 96 

1 3668 


10 

2-Methylbulane 

27 852 

-159 9 

I 35373 


11 

(ri!/is-l,2-Dimelhylcyclopropane 

29 


1 3713 


12 

Ethylcyclopropane 

35 94 

-149 41 

1 3786 

0 6839 

13 

/i-Pentane 

36 074 

- 129 721 

1 35748 

0 62624 

14 

Methylcyclobutane 

36 3 


1 3830 

0 6933 

15 

c{5-ly2-Dimethylcyclopropane 

37 

-140 9 

1 3822 

0 6928 

16 

Spiropentane 

38 977 

- 107 06 

1 41200 

0 755 

17 

Cyclopentane 

49 262 

-93 879 

1 40645 

0 74538 

18 

2,2-Diniethylbutane 

49 741 

-99 87 

1 36876 

0 64916 

19 

l,ly2>Trlmethylcyclopropane 

56 7”" 


1 3848"’‘ 

0 6822"’“ 

20 

23-Dimethylbutane 

57 988 

- 128 538 

1 37495 

0 66164 

21 

2>Methy)pentane 

60 271 

-153 67 

1 37145 

0 65315 

22 

3«Methylpentane 

63 282 


1 J7652 

0 66431 

23 

1,2,3-Triniethylcyclopropane 

65 7’“ 


1 3945“ 

0 6946’* 

24 

n-Hexane 

68 74 

-95 348 

1 37486 

0 65937 

25 

Ethylcyclobutane 

70 64 

-142 85 

1 4020 

0 7280 

26 

Methylcyclopentane 

71 812 

- 142 455 

1 4097 

0 74864 

27 

2,2-Dimethylpentane 1 

79 197 

- 123 81 1 

1 38215 

0 67385 

28 

2y4-Dimethylpentane ! 

80 5 

-119 242 

1 38145 

0 67270 

29 

Cyclohexane 

80 738 

6 554 

1 42623 

0 77855 

30 

2,2,3-Trimethylbutane 

80 882 

-24 912 

1 38944 

0 69011 

31 

33-‘Dtinethylpentane 

86 064 

-134 46 

1 39092 

0 69327 

32 

1-Dimethylcyclopentane 

87 846 

-69 795 

1 41356 

0 75448 

33 

2,3-Dimethylpentane 

89 784 


1 39196 

0 69508 

34 

2>Methylhexane 

90 052 

- 1 18 276 

1 38485 

0 67859 

35 

/ra/i5-l,3'I^>niethylcyclQpentane 

90 773 

- 133 702 

1 40894 

0 74479 

36 

y3-Diinethylcyclopentane 

91 725 

- 133 975 

1 41074 

0 74880 

37 

3-Melhylhexane 

91 850 


1 38864 

0 68713 

38 

irans-l ,2-Dimethylcyclopentane 

91 869 

-117 58 

1 41200 

0 75144 

39 

3-Ethylpentane 

93 475 

-118 604 

1 39339 

0 69816 

40 

Quadricyclane (Quadncyclo [2,2,1,0“ 

98 


1 4804 



heptane) 





41 

n-Heptane 

98 427 

-90 61 

1 38764 

0 68376 

42 

2,2,4-Triniethylpentane 

99 238 

-107 38 

1 39145 

0 69192 

43 

cis-\ y2>Dimethylcyclopentane 

99 532 

-53 892 

1 42217 

0 77262 

44 

Methylcyclohexane 

100 934 

-126 593 

1 42312 

0 76939 

45 

Ethylcyclopentane 

103 466 

-138 446 

141981 

0 76647 

46 

' 1493-Trimethylcyclopentane 

104 893 

- 142 44 

I4III9 

0 74825 

47 

2y2-Diinethylhexane 

106 84 

-121 18 

1 39349 

0 69528 

48 

2,5-Dimelhylhexane 

109 103 

-91 20 

1 39246 

0 69354 

49 

l,/rans-2,cii-4-Trimethylcyclopentane 

109 29 

- 130 78 

1 41060 

0 74727 

50 

2,4-Dimethylhexane 

109 429 


1 39534 

0 70036 

51 

2,23'Trimethylpenlane 

109 841 

-112 27 

1 40295 

0 71602 

52 

l,/r£i/ij*2,ciJ*3*Trlmethylcyclopentane 

110 2 

-112 705 

1 4138 

0 7535 

53 

33-DimethylhexaDe 

111 969 

-126 1 

1 40009 

0 7100 

54 

23i4-Trimethylpentane 

113 467 

-109 21 

1 40422 

0 71906 

55 

' 1,1,2-Trimethylcyclopentane 

113 729 

-21 64 

1 42298 

0 77252 

56 

2,3,3-Trimethylpentane 

114 76 

-100 70 

1 40750 

0 72619 

57 

' 2,3*Diniethylhexane 

115 607 


1 40113 

071214 

58 

13*Ethyl-2-methylpentane 

115 65 

-114 96 

1 40401 

0 71932 


♦Derivative data given in order m p , crystal color, solvent from which crystallized 
♦•T «= triple point, S = at saturation pressure 
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TABLE I. ALKANES AND CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued) 


No 

Name 

Boiling 
point, "C 

Melting 
point, "C 

tib” 

Di» 

59 

ltm*2,//'f7n5-4>Trimethylcyclopen(ane 

116 731 

-132 55 

1 41855 

0 76345 

60 

],m-2,//'f7n5-3>Trime(hylcyclopen(ane 

117 5 

-112 

1 4218 

0 7704 

61 

2-Methylheptane 

117 647 

-109 04 

1 39494 

0 69792 

62 

4>Methylheptane 

117 709 

-120 955 

1 39792 

0 70463 

63 

3,4>Diniethylhexane 

117 725 


1 40406 

0 71923 

64 

l,m’'2,m-4-Tnmethylcyclopeiitane 

118 


1 422 

0 766 

65 

3'Ethyl-3-methylpentBne 

118 259 

-90 87 

1 40775 

0 72742 

66 

3'Ethylhexane 

118 534 


1 40162 

0 71358 

67 

3>Methylheptane 

118 925 

-120 5 

1 39848 

0 70582 

68 

Cycloheptane (Suberane) 

118 20 

-7 98 

1 4449 

0 8275" 

69 

/ran5-l,4>Diniethylcyclohexane 

119 351 

- 36 962 

1 42090 

0 76255 

70 

1,1-Diinethylcyclohexane 

119 543 

-33 495 

1 42900 

0 78094 

71 

ci^-lfB-Diinethylcyclohexane 

120 088 

-75 573 

1 42294 

0 76603 

72 

(ri2ns-l-Ethyl-3-methylcyclapentane 

120 8 

-108 

1 4186 

0 7619 

73 

/raft5>l-Ethyl-2>inethylcyclopentane 

121 2 


1 4219 

0 7690 

74 

CIS- l-Ethyl>3wniethylcyclopentane 

121 4 


1 4203 

0 7724 

75 

l-Ethyl-l-methylcyclopentane 

121 522 

-143 80 

1 42718 

0 78093 

76 

2,2,4,4>Tetrainethyipentane 

122 284 

-66 54 

1 40694 

0 71947 

77 

l,m-2,m>3-Triniethylcyciopentane 

123 0 

-116 43 

1 4262 

0 7792 

78 

frf7n5-] ,2-Dimethylcyclohexane 

123 419 

-88 194 

1 42695 

0 77601 

79 

2,2,5'Tnmethylhexaiie 

124 084 

- 105 78 

1 39972 

0 70721 

80 

m-l,4-Dimethylcyclohexane 

124 321 

-87 436 

1 42966 

0 78285 

81 

/rf7/}5-13-Dimethylcyclohexane 

124 45 

-90 108 

1 43085 

0 78472 

82 

n-Octane 

125 665 

-56 795 

1 39743 

0 70252 

83 

Isopropylcyclopenta ne 

126 419 

- 111 375 

1 42582 

0 77653 

84 

2,2,4>Trimethylhexane 

126 54 

-120 

1 4033 

0 7156 

85 

m'l-Ethyl*2-methylcyclopentane 

128 050 

- 105 95 

1 42933 

0 78522 

86 

m-l ,2-Dimethylcycloliexane 

129 728 

-50 023 

1 43596 

0 79627 

87 

2,4,4-Trimethylhexane 

130 38 

-113 38 

1 40745 

0 72381 

88 

n-Propylcyclopentane 

130 8 

-1187 

1 4266 

0 7761 

89 

2,3,5-Trimethylhexane 

131 34 

-127 8 

1 4061 

0 7219 

90 

Ethylcyclohexane 

131 783 

-111 323 

1 43304 

0 78792 

91 

2,2-Diinethylheptane 

132 69 

-1130 

1 4016 

0 7105 

92 

2,2p3,4<Tetrainethylpentane 

133 016 

-121 09 

1 41472 

0 73895 

93 

2,4-Dimethylheptane 

133 5 


1 4033 

0716 

94 

Methykycloheptane 

133 5 


1 4410 

0 8052 

95 

24t3*Triinethvlhexane 

133 6 


1 4105 

0 7292 

96 

4>Ethyl*2--niethyihexane 

133 8 


1 4068 

0 723 

97 

3>Ethyl>2,2*4iniethylpentane 

133 83 

-99 2 

1 4123 

0 7 348 

98 

4,4>Diniethylheptane 

135 2 


1 4076 

0 725 

99 

2,6-Diinethylheptane 

135 21 

-102 9 

1 4007 

0 7089 

100 

2,5-Dimethylheptaiie 

136 0 


1 4038 

0715 

101 

3,5-Dimethylheptane 

136 0 


1 4067 

0 723 

102 

Bicyclo{4.2.0]octane 

136 0 


1 4613 

0 8573 

103 

a5-Bicyclo{3.3.0]octane 

136-6 5 


1 4595” 

0 8638” 

104 

2,4>Dtmethyl’’3-ethylpentane 

136 73 

-122 2 

1 4137 

0 7379 

105 

l,lp3-Triniethylcyclohexane 

137-8 


1 4362 

0 7868” 

106 

33~Diniethylhep(ane 

137 3 


1 4085 

0 725 

107 

2,2,5,S-Tetramethyihexane 

137 5 


1 40550 

0 71875 

108 

2,33-Triinethylhexane 

137 68 

-116 80 

1 4141 

0 738 

109 

3>Ethyl-2-methy|hexane 

138 


1 4120 

0 731 

110 

/rf7n5*lr3p5>Triniethylcyclohexane 

138 5-9">‘ 


1 42740„ 

0 7720 

111 

2,3,4-Trimethylhexane 

1390 


1 4144 


112 

m*] r3»5-Tnmethylcyclohexane 

140-0 5'“ 


1 430IOh 

0 7773 

113 

trans- 1,2,4>Triniethy Icyclohex ane 

140-1 


14312lHe 

0 7813 

114 

2,2^^-Tetramethyipentane 

140 274 

-99 

1 42360 

0 75666 

115 

4>Ethyl-3*methyihexane 

140 4 


1 416 

0 742 

116 

3,3,4-Trimethylhexane 

140 46 

-101 2 

1 4178 

0 7454 

117 

2,3-Dimethylheptane 

140 5 


1 4085 

0 7260 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE I. ALKANES AND CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.* )(Continued) 


No 

Name 

Boiling 
point, *C 

Melting 
point, “C 

-20 

D?“ 

HQ 

3,4-Dimethylheptane 

140 6 


1 4111 

0 7314 

■IH 

3-Ethyl-3«methyihexane 

140 6 


1 4142 

0 741 

mjm 

4-Ethylheptane 

141 2 


1 4096 

0 730 


233<‘t-Tetramethylpentane 

141 551 

-102 123 

1 42222 

0 75473 

122 

23-Dimethyl-3-eUiylpentane 

142 


1 419 

0 754 

123 

trans-l ,23-Trimethylcyclohexane 

142 3 5'“ 


1 43582„e 

0 7914 

124 

l-lsopropyl-3-methylcyclopentane(Pulegan) 

142 4 


1 4236 

0 7730“ 

125 

4-Methyloctane 

142 48 

-1132 

1 4061 

0 7199 

126 

l-I$opropyl>2-methylcyclopentane 

142 5’“ 


1 4279 


127 

3-Ethylheptane 

143 0 


1 4093 


128 

2>Methyloctane 

143 26 

-80 4 

1 4031 


129 

ci5-143*^rimethylcyclohexane 

144-6'“ 


1 43682He 


130 

3-Methyloctane 

144 18 

-107 6 

1 4062 


131 

2,4,6-Trimethylheptane 

144 8 


1 4071 


132 

c/J-l^t^-Trimethylcyclohexane 

146 


1 43209 


133 

3r3-Diethylpentane 

146 168 

-33 11 

1 42051 

0 75359 

134 

2,2-Dimethyl-4-ethyihexane 

147 


1 4131 

0 733 

135 

2t2,4-Trlmethylheptane 

147 7 


1 4092 

0 7275 

136 

2,2,4,5-TetFamethylhexane 

147 8 


1 41318 

0 73546 

137 

2,2,5-Trimetbylheptane 

148 


1 409 

0 726 

138 

2,2,6-Trimethylheptane 

148 2 


1 4059 

0 7195 

139 

2,23s5-TetramethyIhexane 

148 4 


1 4142 

0 7378 

140 

Nopinane(7,7-Dimethylbicyclo[3 1 IJheptane) 

149"' 


1 4641 

0 86111i 

141 

tra/i5-l-Ethyl-4-methylcyclohexane 

149 05- 15 

-80 8 

1 4304 

0 7798 

142 

Cyclooctane 

150'“ 

14(4 3) 

1 4586 

0 8349 

143 

l-Ethyl-2-ine(hylcyclohexane 

150 2 


1 432 

0 784 

144 

^'Nonane 

150 81 

-53 519 

1 40542 

0 71763 

145 

133.TrimethyIbicyclo[2.2.1]heptane(Fenchane) 

151 2 


1 44714 

0 8345 

146 

l/'dnj-l-Ethyl-4-methylcycloliexane 

151 69 


1 4382 

i k 

147 

eu- 1 , 13 iS-Tetrainethylc) clohexane 

152 4-5 


1 4319 


148 

eu-l-Ethyl-4-fnethylcyclohexane 

152 55 60 


1 4374 


149 

2y5,5*Trimethylheptane 

152 8 


1 4136 


150 

2,4,4-TrimeCbylhepCane 

153 


1 412 


151 

24«3,5-TeCrameChylheMne 

153 


1 4196 

0 746 

152 

2,2,4,4-TeCrameChylhexane 

153 3 


1 4208 


153 

Isopropylcydohexane 

154 5 

-89 8 

1 44095 


154 

1 , 133 '^drsniethylcyclohexane 

154 8-5 0 


1 4374 


155 

2,23t4-Tetramethylhexane 

154 9 


1 4226 


156 

2,2-Dimethyloctane 

155 


1 4082 

0 7245 

157 

3<Ethyl>2,2,4-triniethylpentane 

155 3 


1 4223 

0 7571 

158 

339^TrimethylhepCane 

155 6 


1 4170 

0 7428 

159 

23s6-Trimethylheptane 

155 7 


1 4125 

0 7345 

160 

2,4-Dimethyloctane 

155 8 60 


1 4090 


161 

f/,/*m-l-Ethyi<3>methylcy clohexane 

155 97 


1 4432 


162 

f/,/-2,5-Dimethyloctane 

156-8 


1 4160 


163 

J,13«^Tetramethylcyclohexane 

156 4 5 


1 4370 


164 

n-Butylcyclopentane 

156 56 

-107 985 

1 4316 


165 

Ai-Propylcy clohexane 

156 724 

-94 90 

1 43705 

0 79360 

166 

23«5-Trimethylheptane 

157 


1 416 

0 741 

167 

2,5-Dimethyl>3-ethylhexane 

157 


1 416 

0 741 

168 

2,4,5-Trimethylheptane 

157 


1 4160 

0 741 

169 

2,4-Dimethyl-3-isopropylpentane 

157 


1 42463 

0 75830 

170 

2,23-Triniethylheptane' 

158 


1 417 

0 7420 

171 

2,4-Dimethyl-4^thylhexane 

158 


1 419 

0 747 

172 

2,2-Dimethyl-3-ethylhexane 

159 


1 420 

0 749 

173 

2,23s4,4-Pentaniethylpentane 

159 3 


1 43069 

0 76703 

174 

1,13<4-Tetramethylcyclohexane 

159 5-6 1 


1 4380 

0 7976 

175 

5-Ethyl-2-methylheptane 

159 7 


1 4134 

0 736 

176 

2,7-Dimethylactane 

159 9 


1 4086 

0 7242 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE I. ALKANES AND CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued) 


No 

Name 

Boiling 
point, "C 

Melting 
point, "C 

n20 

D( 

177 

3,6*Dimethyloctane 

160 


1 4145'* 

0 7363 

178 

3,5wDimethyloctane 

160 


1 413 

0 736 

179 

4-l$opropylheptane 

160 


1 417 

0 741 

180 

Z,3,3-Trimethylheptane 

160 


1 4202 

0 7488 

181 

4-EthyU2-inethylheptane 

160 


1 413 

0 736 

182 

2,6-Diinethyloctane 

160-0 5 


1 4113 

0 7285 

183 

2,2,3,3-Tetramerhylhexane 

160 3 


1 42818 

0 76446 

184 

/rt3ni^-l-Isopropy)'4-inethylcyclohexane 

(;j-Menthane) 

161 


1 4393 

0 792 

185 

4,4-Dimethyloctane 

161 


1 4144 

0 7347 

186 

2,3A^Tetramethylhexane 

161 


1 424 

0 757 

187 

5wEthyl>3-inethylheptane 

161 


1 414 

0 737 

188 

3,3-Dimethyioctane 

161 2 


1 4165 

0 7390 

189 

4,5-Diniethyloctane 

162 


1 4173 

0 7458 

190 

3,4-Diethylhexane 

162 


1 420 

0 754 

191 

4-Propylheptane 

162 


1 4150 

0 7364 

192 

l^r^Trimethylcycioheptane (Eucarvane) 

162 3'” 


1 4420 

0 8011 

193 

/rt3n5-l,23y^Tetrainethylcyclohexane 

162 4 


1 44657 He 

0 8140 

194 

2344 , 4 -Tetramethylhexane 

162 2 


1 4270 

0 7639 

195 

2344 -Tnmethylheptane 

163 


1 421 

0 751 

196 

3-Isopropyl-2-methylhexane 

163 


1 421 

0 751 

197 

2,2r7-Trimethylbicyclo[2.2.1]heptane (a-Fenchane) 

163 5 4 5’“ 


1 4590 

0 8579 

198 

3-Ethyl-3-methylheptane 

163 8 


1 4208 

0 7501 

199 

2,4-DiiiielhyU8-elhylhexane 

164 

i 

1 424 

0 759 

200 

3,4,4~Trimethylheptane 

164 

1 

1 424 

0 757 

201 

33r^Triinethy(heptane 

164 


1 424 

0 757 

202 

3,4,S-Triinethylheptane 

164 


1 424 

0 759 

203 

23-Diniethyl-4-ethylhexane 

164 


1 424 

0 759 

204 

t-Methyl-3-propylcyclohexane 

164-5(171 3) 


1 4377 

0 7895“ 

205 

23-Dimethyloctane 

164 4 4 6’“ 


1 4152 

0 7377 

206 

if,/-Pinane 

164 5 50 


1 4609 

0 8551 


2,3,3,4-Tetrainethylhexane 

1646 


1 4297 

0 7694 


3,3*Diinethyi>4-ethylhexane 

165 

1 

1 427 

0 764 

ill 

5-Methylnonane 

165 1 

-87 7 

14122 

0 7326 

210 

4-Methylfionane 

165 7 

-98 7 

1 4123 

0 7323 

211 

3-Ethyl-2-methylheptane 

166 


1 418 

0 746 

212 

3,4-Dimerhyloctane 

166 


1 4182 

0 746 

213 

f^-a-Pinane 

166 6 5’« 


1 4630 

0 8560 

214 

f^,M'lsopropyl-3-niethylcydohexane 

(<^,/-m-Menthane) 

166 7 


1 44“ 

0 7965“ 

215 

2,233«4-Pentainethylpentane 

166 1 


1 43606 

0 78009 

216 

/rt 3 nj- 13 y 4 , 5 -Tetramethylcyclohexane 

166 2-8 0 


1 44446He 

08100 

217 

33-I3iethylhexane 

166 3 


1 428 

0 767 

218 

2-Methylnonaiie 

166 8 

-74 5 

1 4099 

0 7281 

219 

f/-l-Isopropyl-3-methylcyclohexane 

((^-m-Menthane) 

167 


1 446“ 

0 8116“ 

220 

3-EthyM-methylheptane 

167 


1 422 

0 753 

221 

! 4'Ethyi>3-methylheptane 

167 


1 422 

0 753 

222 

1 4-Ethyl’4-inethylheptane 

167 


1 421 

0 752 

223 

/-/?-Pinane 

167 5-8’''* 


1 4605 

0 8567 

224 

' 3-Methylnonane 

167 8 

-84 8 

1 4125 

0 7334 

225 

3-Ethyloctane 

168 


1 416 

0 740 

226 

14'Ethyloctane 

168 


1 416 

0 740 

227 

3'Ethyl-2,23~triniethylpentane 

168 


1 436 

0 781 

228 

/-l-Isopropyl-3-methylcyclohexane (/-m-Menthane) 

168 


1 4358 

0 7938 

229 

m-l>Isopropyl-4-methylcyciohexane 

(c/5-/>-Menthan*“) 

168 5 


1 4515 

0 816 

230 

c/j-l,23»5-Tetram€thylcyc!oh€xan€ 

168-70’“ 


1 44847 He 

0 8166 

231 

23~Dimethyl'3-ethylhexane 

169 


1 427 

0 765 


•Derivative data given in order m p , crystal color solvent from which crystallized 
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TABLE I. ALKANES AND CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.*) (Continued) 


No 

Name 


Boiling 
point, "C 


Df 

232 

l-Isopropyl-4-methylcyclohexane 

169 70 


1 4375^' 

0 7929 

233 

(/^-Menthane) 

3,4'Diniethyl-3-ethylhexane 

170 


1 431 

0 772 

234 

33*444-Tetrafnethylhexane 

170 


1 4368 

0 7824 

235 

Cyclononane 

170-2 

97 

1 4328'“ 

0 8534'“' 

236 

l>Isopropyl-2-fnethylcyclohexane(0'Menthane) 

171 


1 447“' 

0 8135“' 

237 

nr-l,2,4,S-Tetramethylcyclohexane 

17,751 


1 44647„e 

0 8122 

238 

l-Methyl-l-propylcyclohexane 

172 


1 4440 

0 8101 

239 

ii-Decane 

174 123 

-29 661 

1 41189 

0 73005 

240 

NMethyM-propylcyclohexane 

174 3-7 1 


1 4393 

0 798 

241 

l>Methyl>2-propylcyclohexane 

175 5 60"- 


1 4468'“ 

0 8130'“ 

242 

/{-Pentyicyclopentane 

180 hO'" 

-83 

1 4358 

0 7912 

243 

n-Butylcyclohexane 

180 947 

-74 725 

1 44075 

0 79918 

244 

frt7f75-Decahydronaphthalene(/raf75-Decdlin) 

187 25 

-30 40 

1 4695 

0 8699 

245 

Isoamylcyclohexane 

193 


1 4423 

0 8023 

246 

c/9-Decahydronaphthalene (cw-Decalin) 

195 69 

-43 01 

1 4810 

0 8965 

247 

n-Undecane(n Hendecane) 

195 89 

- 25 594 

1 41716 

0 74017 

248 

Cyclodecane 

201 

9 6 

1 4692 

0 8577“"* 

249 

n-Pentylcyclohexane 

202 8 

-57 5 

1 4437 

0 8037 

250 

n-HexyicvcIopentane 

203 


1 4392 

0 7965 

251 

9-Methyl>//'t7n9-decahydronaphthalene 

205. 77'» 


1 4631 

0 8620 

252 

l,10-Dimethyl>fran9-decahydronaphthalene 

213 83'“ 


1 4659 

0 8633 

253 

9-]Vlethy]-n9-decahydronaphthaiene 

215 85'" 


1 4804 

0 8910 

254 

n-Dodecane 

216 278.51 84' 

-9 587(-l2) 

1 42160 

0 74869 

255 

l,10>Dimethyl--c/9-decahvdronaphthalene 

220. 88 99'" 


1 4812 

0 8896 

256 

n-HexylcycIohexane 

224 0,92 

-43 

1 4462 

0 8076 

257 

fi-HeptvIcyclopentane 

224 


1 4421 

0 8010 

258 

9-Ethy|-frt7fi5-decahydronaphthalene 

225 93 06'» 


1 466 

0 8610 

259 

9<Ethyl-c/5-decahydronaphthaiene 

233 99'" 


1 480 

0 8860 

260 

261 

l-Methyi’/rans-decahydronaphthaiene 

fi'Tridecane 

235. 101'" 

235 44 66 35' 

-5 392 

1 4270 

1 4256 

0 7564 

262 

Bicyclohexyl 

236 5 7 5. I00‘" 

3 5-4 0 

1 4795 

0 8848 

263 

fi-Octylcyclopentane 

243 


1 4446 

0 8048 

264 

fi'HeptvIcyclohexane 

244 


1 4484 

0 8109 

265 

fi-Tetradecane 

235 57. 80 13' 

5 863 

1 4289 

0 7 628 

266 

fi-Nonylcyclopentane 

262 


1 4467 

0 8081 

267 

ff-OcfyJcyclohexane 

264 


1 4503 

0 8138 

268 

ff’Pentadecane 

270 63.93 26' 

9 926 

1 4319 

0 7685 

269 

fi-Decylcyclopentane 

279 3 


1 44862 

0 81097 

270 

fi-Nonylcyclohexane 

282 


1 4519 

0 8163 

271 

fi-(Jndecylcyclopentane («-Hendecylcyclopentane) 

296 


1 4503 

0 8135 

272 

fi-Decylcyclohexane 

299 


1 45338 

0 81858 

273 

2-Methylheptadecane 

311. 178 5'“ 


1 4394" 

0 7838'“ 

274 

fi-Dodecyicyclopentane 

312 


1 4518 

08158 

275 

fi>(Jndecylcyciohexane («-Hendecylcyclohexane) 

316 

5 8 

1 4547 

0 8206 

276 

/7-Tridecylcyclopen(ane 

327 

5 

1 4531 

0 8178 

277 

fi'Dodecyicyclohexane 

331 

12 5 

1 4559 

0 8223 

278 

n-Tetradecylcyclopentane 

341 

9 

1 4543 

0 8196 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE I. ALKANES AND CYCLOALKANES 
b) Solids (Listed in order of increasing m.p.* )** 


No 


Name 


Melting 
point, “C 


Boiling 
point, "C 


1 Pentadecylcyclopentane 

2 n-Hexadecane (Cetane) 


17 

|g.l6S 


355 

286.793; 


l.4554» 

1.43453*" 


0.8213“ 

0.7734“ 


3 Tridecylcydohexane... 

4 Hexadecylcyclopenlane 

5 n-Heptadecane. 

6 Telradecylcyclohexane. 

7 Heptadecylcyclopenlane 

8 n-Octadecane. 


9 

10 
11 


Pentadecylcydohexane 
Odadecylcyclopenlane 
n-Nonadecane . 


12 

13 

14 


Hexadecylcydohexaae. 
Nonadecylcydopenlane 
n-Eicosane . 


15 Hepladecylcydohexane 

16 EicosylcydopenCane ... 

17 n-Heneicosane. 


18 

19 

20 


Odadecylcyclobexane . 
Heneicosylcydopentane 
n-Docosane. 


18.5 
21 

21.98 

24 

27 

28.18 

29 

30 
32.1 

33.6 
35 

36.8 

37.8 
38 

40.5 

41.6 
42 

44.4 (47) 


105.20' 

346 


301.82; 

117.26' 


316.12; 

128.28' 


329.7; 

138.8' 


342.7; 

148.9' 


356.5; 

152.94' 


368.6; 


1.4570“ 

1.4543“ 

1.4348“; 

1.4369iij" 
1.4559“ 
1.4532“ 
1.4191™; 

1.4390(!’ 

1.4545” 

1.4541” 

1.4211™; 

1.44090’ 
1.45960° 
1.45880° 
1.4230™; 

1.44260° 
1.46030° 
1.45950° 
1.4247™; 

1.44410° 

1.46100“ 

1.46020° 

1.4260™; 


0.8239™ 

0.8194“ 

0.7745“; 

0.77800' 

0.8221“ 

0.8173™ 

0.7751”; 

0.78190° 

0.8201™ 

0.8186™ 

0.7787™; 

0.78550° 

0.82790° 

0.82660° 

0.7550™; 

0.78870° 

0.82900° 

0.82760° 

0.7583™; 

0.79170° 

0.83000° 

0.82860° 

0.7631™ 


21 

22 

23 


DocosylcydopenCane . 
Nonadecylcydohexane 
n-Tricosaae. 


45 

45.2 

47.6 


24 

25 

26 


Eicosylcydohexane.. 
Tricosylcydopenlane 
n-Telracosane. 


48.5 

49 

50.9 


27 

28 
29 


Tetracosylcydopenlane 
Hendcosylcydohexane. 
n-Pentacosane . 


51 

51.5 

53.7 


30 

31 

32 

33 

34 


Pentacosylcydopenlane. 

Docosylcydohexane. 

Hexacosylcydopentane. 

Nortricydene (Tricyclo(2.2.1.0’°]heptane) 
n-Hexaeosane. 


54 

54.4 
56 
56 

56.4 


35 

36 

37 

38 


Cydohexadetane. 

Tricosylcydobexane... 
Heplacosylcydopentane 
n-Heptacosane. 


57 

57 

59 

59.0 


39 

40 

41 

42 


Tetracosylcydohexane 

Cydopenladecane_ 

Oclacosylcydopenlane 
n-Octacosane. 


59.5 

60-1 

61 

61.4 


43 

44 

45 


Pentacosylcydohexane. 
Noaacosyltydopeiitane 
n-Nonacosane. 


61.9 

63 

63.7 


161.88’ 


380.2; 

170.48' 


391.3; 

178.7' 


401.9; 

186.55' 


106-7 

412.2; 

194.18' 

93-8”» 


422.1; 

201.54' 


431.6; 

208.58' 


440.8; 


172.36°' 


1.44550° 

1.46080° 

0.82950° 

1.46160° 

0.83100° 

1.4276™; 

0.7641™; 

1.44680° 

0.79690° 

1.46220° 

0.83180° 

1.46140° 

0.83040° 

1.4286™; 

0.7657™; 

1.44800° 

0.79910° 

1.46190° 

0.83120° 

1.46270° 

0.83260° 

1.4302™; 

0.7693™; 

1.44910° 

0.80120° 

1.46240° 

0.83190° 

1.4632B> 

0.83340° 

1.46280° 

0.83260° 

1.4310™; 

0.7704™; 

1.45010° 

0.80320° 

1.46370° 

0.834 1 0° 

1.46330° 

0.83330° 

1.4321™; 

0.7732™; 

1.45110° 

0.80500° 

1.46410° 

0.83470° 

1.4592°'° 

0.8634»‘° 

1.46370° 

0.83390° 

1.4330™; 

0.7750™; 

1.4520g> 

0.8067 O’ 

1.46450° 

0.83530° 

1.46400° 

0.83450° 

0.7797'°; 

1.4361'°; 

1.45290° 

0.80830° 


•Derivative data given in order; m.p., crystal color, solvent from which crystallized. 
••U = undercooled liquid. 
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TABLE I. ALKANES AND CYCLOALKANES 
b) Solids (Listed in order of increasing m.p.*)** (Continued) 


No 

Name 

Melting 

Boiling ' 


D, 

point, C 

point, 


46 

Hexacosylcyclohexane 

64 


1 4649(," 

0 83590" 

47 

Triacontyicyclopentane 

65 


1 4644 (f 

0 83500" 

48 

^.Msobornane 

65-7 


1 44186“' 

0 82757“' 


(2,2,3-Trimethylbicyclo[2 2 Ijheplane) 





49 

n-Triacontane 

65 8 

449 7, 

1 4348™, 

0 7797™, 




222 00' 

1 4536(," 

0 80970" 

50 

Heptacosylcyclohexane 

66 1 


1 46530' 

0 83650“ 

51 

Hentriacontyicyclopentane 

67 


1 46480" 

0 83560“ 

52 

fi-Hentriacontane 

67 9 

458, 

1 45430" 

0 81110“ 




184 17“' 



53 

Octacosylcyclohexane 

68 


1 46560“ 

0 83700“ 

54 

Dotriacontylcyclopentane 

69 


1 46510“ 

0 83600“ 

55 

fi-Dotriacontane (Bicetyl) 

69 7 

467, 

1 45500" 

0 7791'“, 




234 8' 


0 81240“ 

56 

Nonacosylcyciohexane 

69 9 


1 46590“ 

0 83740" 

57 

Tritriacontylcydopentane 

70 


1 46540“ 

0 83650“ 

58 

Tritriacontane 

71 4 


1 45570“ 

0 81360" 

59 

Triacontylcyclohexane 

716 


1 46620“ 

0 83790“ 

60 

Tetratriacontylcyclopentane 

72 


1 46570“ 

0 83700“ 

61 

Tetratriacontane 

72 6, 

285 4“ 

1 4296", 

0 7728", 



73 1 


1 45630" 

0 81480“ 

62 

2S-Methylnonacosane 

73 4 

222“ > 



63 

Hentriacontylcyclohexane 

73 3 


1 46650“ 

0 83830" 

64 

Pentatriacontylcyclopentane 

74 


1 46600“ 

0 83740“ 

65 

Pentatriacontane 

74 7 

331 

1 45680“ 

0 81570“ 

66 

Dotriacontylcyclohexane 

74 8 


1 46680" 

0 83880“ 

67 

Hexatriacontylcyclopentane 

75 


1 46620“ 

0 83780“ 

68 

Hexatriacontane 

76 2 


1 45730" 1 

0 81690“ 

69 

Tritriacontyicyclobexane 

! 76 3 


1 46700“ 

0 83910" 

70 

Heptatriacontane 

77 7 


1 45780" 

0 81790“ 

71 

Tetratriacontylcyclohexane 

77 7 


1 46730" 

0 83950" 

72 

Octatriacontane 

79 


1 45830“ 

0 81880“ 

73 

Pentatriacontylcyclohexane 

79 1 


1 46750“ 

0 83990“ 

74 

Nonatriacontane 

80 3 


1 45880“ 

0 81970" 

75 

Hexatriacontylcyclohexane 

80 4 


1 46780" 

0 84020" 

76 

Tetracontane 

81 5 


1 45930" 

0 82050“ 

77 

Norbornane (Bicyclo[2 2 Ijheptane) 

86-7, subi 




78 

2,233'Tetramethylbutane 

100 69 

106 47 

1 4695“ 

0 8 242101,d 

79 

Bornane (Camphane) 

158 9,subl 




80 

Adamantane 

268(252 3) 


1 568 

1 O^solid 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
**U = undercooled liquid 
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EXPLANATIONS AND REFERENCES TO TABLE II 


Bromine addition compound* 

RCH=CHR' + Brz — RCHBr—CHBrR' 

Bromine addition 
compound 

From the alkene and bromine in carbon tetrachloride. 

For directions and examples see: Cheronis, p. 576; Shriner, p. 106. 

From the alkene and bromine in water. 

See: Vogel, p. 241. 

From the alkene and bromine in chloroform. 

See: C. G. Schmitt and C. E. Boord, J. Amer. Chem. Soc., 54, 751 (1932). 

2,4-Dinitrobenzenesulfenyl chloride addition compound. * 



2,4-Dinitrobenzenesulfenyl 
chloride adduct 


From the alkene and 2,4-dinitrobenzenesulfenyl chloride in glacial acetic acid. 

For directions and examples see: Cheronis, p. 577; N. Kharasch and C. M. Buess, J. Amer. Chem. Soc., 
71,2724(1949); D. J. Cram, J. Amer. Chem. Soc., 71, 3883 (1949); N. Kharasch, C. M. Buess and S. I. Stra- 
shun, J. Amer. Chem. Soc., 74, 3422 (1952). 

From the alkene and 2,4-dinitrobenzenesulfenyl chloride in benzene or in carbon tetrachloride. 

See: N. Kharasch and C. M. Buess, J. Amer. Chem. Soc., 71, 2724 (1949). 


S-Alkylmercaptosuccinic acjd. * 


RCH=CHR' + 


HSCHCOOH 

I 

CHzCOOH 


R 

I 

RCH 2 CHSCHCOOH 

CH 2 COOH 

S-Alkylmercaptosuccinic 

acid 


From the alkene, mercaptosuccinic acid and benzoyl peroxide in methanol. 

For directions and examples see: J. G. Hendrickson and L. F. Hatch, J. Org. Chem., 25,1747 (1960). 


Maleic anhydride adduct (from dienes}. 

^CHR 

CH-CO\ CH "^CIH-CO-.^ 

II /O — II I 

CH-CO^ CH ^CH-CO'^ 

CHR' 

Maleic anhydride 
adduct 

From the diene and maleic anhydride in benzene. 

For directions and examples see: Linstead, p. 51; Vogel, p. 943. 

From the diene and maleic anhydride in xylene. 

See: Linstead, p. 51. 

For general references see: M. C. Kloetzel in Organic Reactions, Vol. 4 (Ed. R. Adams), John Wiley and 
Sons, New York, 1948, p. 1; H. L. Holmes in Organic Reactions, Vol. 4, (Ed. R. Adams), John Wiley and Sons, 
New York, 1948, p. 60; O. Diels and K, Alder, Chem. Ber., 62,2081 (1929). 

Nitrosochloride addition compound. 


XHR 


CH 

I 

CH 


+ 


CHR' 


RCH=CHR' + NOCl — RCH(N0)CHC1R’ 

Nitrosochloride 

adduct 


'Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE II (Continued) 


From the alkene and nitrosyl chloride (prepared from sodium nitrite in concentrated hydrochloric acid) 
in ether-acetic acid mixture. 

For directions and examples see: Linstead, p. 52; R. Perrot, Compt. Rend,, 203,329(1936). 

From the alkene and nitrosyl chloride (prepared from thionyl chloride and nitrogen trioxide) in ether. 

See: M. Tuot, Compt. Rend., 204,697 (1937). 


•Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids I) (Listed in order of increasing b.p.*)** 




Boiling 

Melting 




Bromine addition product 



No 

Name 

point 

point 



















*C 

“C 



X- Bromo- 

BP,*C 

M P ."C 

"b” 

Dr 


1 

Ethene (Ethylene) 

-103 71 

-169 15^ 


0 384" 

di- 

131 36 

9 8i 

1 53868 

2 1792 


2 

Propene (Propylene) 

-47 70 

- 185 25^ 


0 5139 

di- 

141 99 

-55 5 

1 52004 

1 93268 


3 

Cyclopropene 

-36'*' 










4 

Allene 

-34 5 

-136 



tetra- 


107 

1 6200 

2 703 


5 

2'Methyipropene 

-6 90 

-140 35 

1 3467 

0 5942* 

dh 

149 


1 5080 

1 7595 

2,4 Dmitrophenyl- 












sulfenyl chloride, 

86 7 

6 

1-Butene 

-6 26 

-185 35 

1 3465 

0 5951 

di- 

166 3 


1 5150 

1 7951 

2.4-Dinitropheny!- 












sulfenyl chloride, 

77 5 8 5 

7 

l,3~Butadiene 


-108 92 

1 4292 ' 

0 6255 ' 

leira- 


118 Igr 








0 650 ' 








8 

/rf7f79-2-Butene 


- 105 55 


0 6042* 

di- 

161 0 


1 5110 

1 7852 


9 

Cyclobutene 

24 



0 733" 







10 

as 2-Butene 

3 72 

-138 91 


0 6306' 

dt- 

161 0 


1 5110 

1 7852 


II 

1,2-Butadiene 

(Melhyidllene) 

10 85 

- 136 19 

1 4208* 

0 652* 

ietra- 

97 5 

-2 

1 6070 

2 5085 


12 

3-Methyi-l-butene 

20 06 

-168 49 

1 3643 

0 6272 

di- 

61 2“ 


1 50932 

1 6776 


13 

1,4-Pentadiene 

25 97 

-148 28 

1 38876 

0 66706 

tetra 


85 5 6 0. 






1 






elh 




14 

1-Pentene 

29 97 

-165 22 

1 37148 

0 64050 

dh 

68'' 


1 5012'' 

1 592” 

Mercaptosuccinic 












acid adduct, 

107 3 6 

15 

2-IV1ethyl-l-butene 

31 16 

-137 56 

1 3778 

0 6504 

di- 

47 4 48’ 


1 5088 

1 6711 

Mercaptosuccinic 












acid adduct. 

122 3- 6 

16 

3-Methylcyclobutene 

32 


1 4005 








17 

2-Methvl-1.3- 

34 07 

-145 95 

1 42194 

0 68095 

dt- 

90-6'' 




Maleic anh adduct, 


butadiene (Isoprene) 





tetra- 

155 




63-4,Igr 








60'' 





|g 

/rflnv-2-Pentene 

36 35 

-140 24 


0 6482 

dt- 

91 O’" 


1 5096 

1 6809 


19 

n9-2-Pentene 

36 94 

-151 39 


0 6556 

dt- 

92 4’" 


1 5096 

1 6817 


20 

l-Meth.vl-l^:\clo- 

37 1 


, 1 4088 

0 7244 








butene 











21 

2-Methvl-2-butene 

38 57 

-133 77 

1 3874 

0 6623 






Nitrosochloride, 74, 



! 







1 


Mercaptosuccinic 
acid adduct, 

153 7-4 0 

22 

3-Methvl“I,2-buta- 

40 


1 410 

0 680 

tetra- 

150 2' 


1 594'' 

2 305'' 



diene (1 1 Dimelhyl- 
dllene) 











23 

Cyclopentadiene 

40 83 ' 

-85 

1 4398"*’ 

0 7983'" 






Dimer 32, Maleic 












anh adduct, 164 

5 Benzoquinone 
adduct, 75 6 

24 

1,3-Pentadiene 

41 1 

-88 9 

1 4309 

0 6803 

tetra- 


1145,al 



Maleic anh adduct. 


(Piperylene) 










61, pet eth , Oxid 
byKMnO, 

HCOOH + 
CH,COOH 

25 

33~Dimethyl-l-butene 

41 24 

-1152 

1 3760 

0 6529 

dt- 

95 3 


1 5109 

1 5615 









5 6'" 





26 

1, rrjn?-3-Pentadiene 

42 03 

-87 47 

1 43008 

0 67603 

tetra- 

131" 

115,al 




27 

l,c/5-3-Pentadiene 

44 07 

-140 82 

1 43634 

0 69102 

tetra- 

131' 

115.dl 





• Derivative data given in order m p , crystal color, solvent from which crystallized 
**T = triple point, S = at saturation pressure 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 



1 

Bromine addition product 



No 

Name 

point 

point 


















X 

X 





M P X 


■1 


28 

Cyclopentene 

44 24 

-135 08 

1 42246 

0 77199 

di- 

71 5'^ 



1 8713'' 

Mercdptosuccinic 












acid adduct 

142 8 3 1 Pseudo- 
nitrosite 69 70 
Perbenzoic acid 
oxid —epoxy¬ 
cyclopentane 
bp 102 3 

29 

1,2-Peiitadiene 

(Ethyldllene) 

44 86 

-137 26 

1 42091 

0 69257 

tetra- 

94 6 " ' 



2 34691; 


30 

2,3-Pentadiene (1 3- 

48 27 

-125 26 

1 42842 

0 69502 








Dimethyldllene) 











31 

4>Methyl-1 -pentene 

53 88 

-153 63 

1 3828 

0 6642 

di 

87” 



1 5689 

Mercdptosuccmic 












acid adduct 

102 6 9 

32 

3-Methyl-l-pentene 

54 14 

-153 0 

1 3842 

0 6675 

di 

99“ 





33 

3-MethyM ,4-penta- 

55 


1 405 

0 695 








diene 











34 

23-Dimethyl-l-butene 

55 67 

- 157 27 

1 3904 

0 6779 

di- 

80' 





35 

2-Methyl-l,4-penta- 

56 


1 405 

0 694 








diene 











36 

4 -Methyl-c/ 5 - 2 - 

56 3 

-134 43 

1 3880 

0 6690 

d, 

72 3'" 



1 5983 



pentene 











37 

4 -Methy!-/rafi 5 - 2 - 

58 55 

-140 81 

1 3889 

0 6686 

di- 

78" 



1 5996 



pentene 











38 

1,5-Hexadiene 

59 46 

-140 8 

1 4042 

0 6923 

tetra- 


52 



Dll HNO 3 —sue- 


(Biallyl) 










cinicac 185 

39 

2-Methyi>l>pentene 


- 135 72 

1 3920 

06817 

di 

87 8 " 



1 5581 


40 

1-Hexene 

63 49 

- 139 82 

1 38788 

067317 

dh 

89 90'” 


1 5024 

1 5774 

2,4-Dinitrophenyl- 
sulfenyl chloride 

61 2 Mercapto- 
succinic acid ad¬ 
duct, 94 5 5 7 

41 

2-Ethyl-l-butene 

64 6 

-131 53 

1 3969 

0 6894 

di- 

87” 


1 5112 



42 

trans- 13-Hexadiene 

64 5 5 5 


1 4060'“ 

0 6925"’ 

tetra- 


19 




43 

3-Methylcyciopentene 

65 0 


1 4207 

0 7622 







44 

m-3-Hexene 

66 44 

-137 82 

1 3947 

0 6796 

di 

80 1 '” 


1 5045 

IKjUM 


45 

3-Hexene {cis-trans 

:66 6-67 


1 3942 

0 6816 

dt- 

80 1 '” 


1 5045 




mixture) 











46 

fra/ij-3-Hexene 

67 08 

-11343 

1 3943 

0 6772 

di- 

80 1 '” 


1 5045 

1 6027 


47 

2-Methyl-2-pentene 

67 29 

-135 7 

1 4004 

0 6863 

di- 

71-2'” 



1 5849 

MercaptosucciTiic 












acid adduct, 

152 1 6 

48 

3-Methyl-/rflnj-2- 

67 63 

-134 84 

1 4016 

0 6942 

dh 

72 4'’ 






pentene 











49 

-2-Hexene 

67 87 

-132 97 

1 3935 

0 6784 

dh 




1 5812 


50 

2-Hexene {as-lrans 

679 8 1 


1 3928 

06813 

dh 




1 5812 



mixture) 











51 

2,3-Hexadiene 

68 


1 395 

0 680 







52 

23-Dinie(hyl-1.3- 

68 78 

-76 01 

1 4394 

0 7267 

dh 


47,Igr 



Maleic anh adduct, 


butadiene 





tetra- 


138, bz 



78-9 

53 

c/ 5 -2-Hexene 


-141 14 

1 3977 

0 6869 

dh 



1 5025 

1 5812 


54 

4-MeChyi-l,2-penta- 



1 424 

0 708 








diene (1 -Isopropyl- 
allene) 











55 

3-Methyl-c/j-2- 


-138 45 

1 4045 

0 6986 

dh 

72-4'” 


1 5085 




pentene 

HHI 











•Derivative data given in order m p , crystal color, solvent from which crystallized 


13 


Copyright 1967 by CRC Press, Inc. 








TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 


mm 

■■ 

Bromine addition product 



No 

Name 

point, 

point. 








Miscellaneous 

*^0 









’C 

X 


UM 


BP.'C 

MP.X 

"d 



56 

2-Methyl-2,3'penta- 

72 


1 425 

0711 








diene (Tnmethyl 
allene) 











57 

1,4-Hexadiene 

Hi 2 i 


1 4402"* 

0 7057"* 

teira- 


a)63 4 b) 










2 forms 


fp <-50 




58 

4,4-Dimethyl-l- 

72 49 

-1366 

1 3918 

0 6827 

di 

77-8* 


1 4970 

1 5129 

Mercaptosuccinic 


pentene 










acid adduct, 119 0 

5 

59 

1, (c/ 9 and /or trans )-3- 

73 


1 438 

0 705 








hexadiene 











60 

2,3-Dimethvl-2-butene 

73 21 

-74 28 

1 4122 

0 7080 

di 


173 4 121 




61 

2-Ethyl-1,3-butadiene 

75 


1 445 

0717 







62 

4-Methylcyciopentene 

75 2 


1 4306 

0 7796 







63 

l-Methylcyc)opentene 

75 8 

-127 

1 4330 

0 7802 







64 

2-Methyl-l,(a5 and/or 

76 


1 446 

0 719 








tran5)-3-pentfldiene 











65 

1,2-Hexadiene 

(rt-Propylallene) 

76 


1 4282 

0 7149 

tetra- 

130* 


1 5850 

2 1873 


66 

2-Methyl-l,(ci5 and/or 

76 


1 446 

0719 








trf2/;.r)-3>pentadiene 











67 

4-Methyl-l3-penta- 

76 3 


1 451 

0719 








diene 











68 

4,4-DimethyU{/'afLf>2’- 

1615 

-115 24 

1 3982 

0 6889 

di- 

92 8- 


1 5080 

1 5538 



pentene 






93" 





69 

33-D»nethyl-l- 

11 54 

-134 3 

1 3984 

0 6974 

di- 

95 3 6“* 


1 5109 

1 5615 



pentene 











70 

2,3,3-Tnmethyl-l- 

77 87 

-109 85 

1 4029 

0 7050 

di- 

98-9" 

38-9 





butene 











71 

3-Methyl*l t3-penta> 



1 4494 

0 7499 








diene 











72 

trans‘l ^iS^Hexatriene 

78 5, 


1 4884 

0 74229)1 

hexa- 


78 






77 8 5 










73 

ct5*lp3p5-Hexatriene 

78 5 


1 4577 

0 7179 







74 

3-Metliyl-l ,2-penta- 



1 425 

0715 








diene 











75 

2p4'Hexadiene 

79 4 

-79 

1 4493 

0 7152 

2,5-di- 

85" 


1 534" 

1 622" 

Maleic anh adduct, 



81 6’“ 




tetra- 


182 



95 6, Igr , SOa 
adduct, 43-3 5 

76 

3-Methyl-l ^hexa- 



1 4116 

0 7103 








diene 











77 

4,4-Dimethyl-l,2- 




0 7l84 








pentadiene {lert- 
Butylallene) 











78 

13 *C!yclohexad)ene 


-1048 

1 4740 

0 8413 

di- 


68, ISO- 



Maleic anh adduct. 









menzes 



145-6, heptane. 









— m 108 



Benzoquinone 







tetra- 


1, trans- 



adduct, 196 7, Igr 







2 


2,ciJ-3, 










forms 


trans-A, 
92, \ , CIS- 

2, trans- 

3, trans- 

4, 156 




79 

4,4-Diniethyl-m-2- 

80 42 

-135 46 

1 4024 

0 6996 

di- 

92 8 


1 5080 

1 5538 



pentene 






3 0" 






• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids I) (Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 

powt 







No 1 

Name 

point 







Miscellaneous 








_ 


“C 

X 




BP X 



HI 


80 

3,4-Dimethyl-l- 

81 


1 3995 

0 701 








pentene 











81 

Cyclohexene 

82 97 

-103 51 

1 44654 

0 81096 

di~ 

101 3'“ 


1 5445'“ 

1 7759" 

Mercaptosuccinic 




j 








acid adduct, 150 5 

1 5,KMn04 
oxid — ^ adipic ac , 
154, 2,4-Dinitro- 
phenylsulfenyl 
chloride, 117 8 

HBr -► cyclo¬ 
hexyl bromide, 
bp 165 

82 

2,4-Diniethyl-2- 

83-4 

-127 7 

1 40165““ 

0 6958““ 

di- 

88" 



1 5431“““' 



pentene 











83 

3-Methyl-l-hexene 

84 0 


1 397 

0 695 

di- 

84 0- 2' 


IEh 

1 5248 


84 

23 -Dimethyl-l> 

84 26 

-134 8 

1 4033 

0 7051 

di- 

72 5- 


im 

1 5245 



pentene 






3 0“ 





85 

3-Ethyl-l-pentene 

85 13 

-127 4 

1 3980 

0 6962 

di- 

93 5'“ 



1 5251 


86 

5-Methyl-l-hexene 

85 31 


1 3966 

0 6920 

di- 

142 6 


1 4970 

1 5072 









3 6"" 





87 

5-Methvl-/rart5-2- 

86 0 


1 400 

0 700 

di- 

87 8'" 



1 5027 



hexene 











88 

2-Methyl-3-hexene 



1 399 

0 694 

di- 

96" 



1 5310 


89 

2,4-Diine(hyI-2,3- 

86 5 


1 40039 

0 7006 








pentadiene (Tetra- 
methylallene) 











90 

4-Methyl-l-hexene 

86 73 

-141 45 

1 4000 

0 6985 

di- 

94 7- 



1 5027 









57" 





91 

3,4-Dimethyl>2- 

87 0 


1 407 

0713 

di- 

65 5 6 01 



1 5400 



pentene 











92 

4-Methyl-cij-2- 

87 37 


1 4024 

0 6996 

dt- 

91 2" 


1 5045 

1 5382 



hexene 











93 

4-Methyl-rrani-2- 

87 6 

-1265 

1 4023 

0 6975 

di~ 

91 2" 



1 5382 



hexene 











94 1 

33~Dimethylcyclo- 

88 


1 423 

0 771 








pentene 











95 

2-Ethyl-3-methyl-l - 

89 


1 410 

0715 

di- 

72 5 



1 5261 



butene 






3 5“ 





96 

5-Methyl-ci5-2-hexene 

91 


1 400 

0 700 

di- 

89 90" 


1 4990 

1 5152 


97 

5-Methyl-1,4-hexa- 

91-2 5 


1 4390 

0 7258 

1,2-di- 

101 4'“ 


1 5233" 

1 566'“ 



diene 











98 

2-Methyl-l-hexene 

92 0 

- 102 84 

1 4034 

0 7030 

di- 

100 5 


1 5000 

1 5066 









1 5““ 





99 

13 -Dimethylcyclo- 

92 


1 428 

0 766 








pentene 











100 

2-Methyl-l,5-bexa- 

92 5'“ 


1 423/6"'“ 

0 7289'““ 






Nitrosochlonde, 


diene 










75 6 

101 

2,4-Diniethyl-13- 

93 

-114 

1 4412 

0 7368 








pentadiene 











102 

1,4-Diniethylcyclo- 

93 2 


1 4283 

0 779 








pentene 











103 

3-Methyl-?rart5-3- 

93 5 


1 4107 

0 7099 








hexene 











104 

l-Heplene 

93 64 

-119 03 

1 39980 

0 69698 

di- 

106 2'“ 


1 4990 

1 5208 

Mercaptosuccinic 











1 

acid adduct 

103 4-9 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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Table ii. organic derivatives of alkenes, cycloalkenes, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 





Melting 




Bromine addition product 



No 

Name 


point 







Miscellaneous 











X 



X Bromo 

BP.’C 

M P.*C 

"d 

DJ® 


105 

3-Methy!-/rflwv-2- 


■■ 

1 410 

0 7120 

di- 

65 0 


1 5040 

1 5240 



hexene 






5 n 





106 

2-Ethyl-l-pentene 

94 


1 405 

0 708 

di- 

77 8' 


1 4990 

1 4929 


107 

3-Methyl-c/5-3- 

95 35 


1 4123 

0 7132 








hexene 











108 

2-Methyl-2'hexene 

95 41 


mm 

0 7082 

di- 

73 0 1* 


1 4990 

1 5116 


109 

fraws-3-Heptene 

95 67 



0 6981 

di- 

105 5 


1 5010 

1 5153 









6 5"' 





no 

m-3-Heptene 

95 75 


1 4059 

0 7030 

di- 

105 5- 


1 5010 

1 5153 









6 5“ 





III 

5-Methyl-l,2-hexa- 

96 


1 4282" 

0 7225=“ 








diene (isobutylaliene) 











112 

3-Ethyl'2>pentene 



1 4148 

0 7204 

di- 

76 0- 4" 


1 5090 

1 5426 


113 

2,3-DimethyU2- 

97 5 

-118 3 

1 4208 

0 7277 

di- 

97 9" 


1 517“ 

1 547“ 



pentene 











114 

lrans-2-Heptene 

97 95 

-109 48 

1 4045 

0 7012 

di- 

96 2" 


1 5000 

1 5129 


115 

3>EthyIcyclopentene 

98 1 


1 4319 

0 7830 







116 

n5-2-Heptene 

98 5 


1 406 

0 708 

dt- 

96 2" 


1 5000 

1 5129 


117 

5-Methyl-l ♦B-cycIo- 

100 5 


1 4662'"=' 

0 8252 








hexadiene 

1 5’“ 










118 

2^2-DtniethyUrrans- 

100 9 


1 4063 

0 7039 

di- 

96 5- 


1 5032 

1 4856 



3-hexene 






7 0* 





119 

1,4-Heptadiene 

101 


1 4202 

0 7106 

di- 



1 5734 

2 091 


120 

2,4,4-Trimethyl- 

lOi 44 

-93 48 

1 4086 

0 7150 








I'pentene 











121 

3,3-Di methyl-1,5- 

lot 6 


1 4160 

0 7249 








hexadiene 











122 

3,4-Di methyl-1 ,S- 

101 8 


1 4211 

0 7304 








hexadiene 











123 

2,5-Dlmethyl-3-hexene 

102 


1 406 

0710 

dh 

109‘* 


1 5058 

1 5034 


124 

5,5-Dimethyl-I- 

102 5 


I 4049 

0 709 








hexene 











125 

4-Methyicyclohexene 

102 74 

-1155 

1 4414 

0 7947 

di- 

130*" 



1 65011 


126 

3-Methylcyciohexene 

1040 


1 4444 

0 8010 







127 

2-lsopropyl-3- 

104 


1 4085 

0 722 








methyl-l-butene 











128 

3,4,4-Trimethyl-l- 

104 


1 412 

0 719 








pentene 











129 

3yS-Diniethyi-l-hexene 

104 


1 404 

0 708 







130 

3,3~Dimethyl-l-hexene 

104 


1 4070 

0 7140 







31 

5,5-Diniethyl-/ra«5-2- 

104 1 


1 4055 

0 7066 








hexene 











32 

2,4,4-Triinethyl-2- 

104 91 

-106 33 

1 4160 

0 7218 








pentene 











33 

3,3,4-Triniethyl-l- 

105 


1 4144 

0 729 








pentene 











34 

2,2-Diniethyl-ci5-3- 

105 4 

-137 4 

1 4099 

0 7128 








hexene 











35 

1,2-Heptadiene {n- 

105 5 60 


1 432‘» 

0 7306‘'‘ 

2,3-rfi- 

108- 


1 5200" 

1 5595" 



Butylallene) 






10'", 











tetra- 

140" 


1 5718 

2 0675 


36 

1,2-Diniethylcyclo- 

105 8 

-90 4 

1 4448 

0 7976 








pentene 











37 

4-Ethylcyclopentene 

106 


1 440 

0 798 







38 

4y4-Diniethyl-2-hexene 

106 


1 413 

0 722 

di~ 

92 3* 


1 5113 

1 5148 


39 

1-Ethylcyclopentene 

106 3 

-1184 

1 4410 

0 7982 







40 

5,5-Diniethyl-c«-2- 

106 9 


1 4113 

0 7169 








hexene 












)erivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE 11. 


ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 
DIENES AND POLYENES 
a) Liquids 1)(Listed in order of increasing b.p. )* (Continued) 


No 

Name 

Boiling 

point 

X 

Melting 

point 

X 


Df 

Bromine addition product 


x-Bromo- 




■■ 


141 

2-Methyl-2,4- 

107 



0 7439 








hexadiene 











142 

2-Methyl> 13-cyclo- 

107 8 


1 4662'” 

0 827213 








hexadiene 











143 

3-Melhvl-2.4- 

107 8 


1 46146” 

0 7625” 








hexadiene 











144 

4,4-Dimelhyl'I-hexene 

107 2 


1 4102 

0 7198 

di- 

224 5 


1 5003 

1 4689 


145 

3-Elhy|.4-melhyl-I- 

107 5 


1 4097 

0 7200 








pentene 











146 

2,4-Heptadiene 

107 5 8 0 


1 4578 

0 7384 







147 

2,4-Dimethyl>/rafif-3> 

107 6 


1 4126 

07145 








hexene 











148 

Quadricyclene (Quad- 

108'*” si d 


1 4804 









ncyclo[2,2.I,0^”, 












(P heptane) 











149 

23,4-Trimethyl-l- 

108 


1 415 

0 729 








pentene 











150 

4-IVIethyI-l3- 

108 10 


1 4523 

0 7558 








hexadiene 











151 

233-Trimethyl-l- 

108 3 

-69 

1 4174 

0 7352 








pentene 











152 

4,5-Dimethyl-l- 

109 


1 414 

0 728 








hexene 











153 

l^^S-Trimethylcyclo- 

109'** 


1 4324 

0 7824 






Reduces Tollen’s 


pentene (Iso- 










reagent on warm- 


laurolene) 










mg 

154 

2,4-Diniethyl'C{5'3- 

109 


1 4140 

07178 








hexene 











155 

3^-Dimelhyl-2-ethyl- 

no 


1 4159 

0 728 








1-butene 











156 

3-Ethyl-2-methyI-l- 

no 


1 415 

0 730 








pentene 











157 

4,5-Dimethyl-2-hexene 

no 


1 413 

0 725 







158 

1-Methylcyclohexene 

1100 

-121 

1 4503 

0 8102 

di- 





2,4-Dinitrophenyl- 












sulfeny! chloride. 












139 40 

159 

2-Ethyl-4-methyl-l- 

no 3 


1 4105 

07195 








pentene 











160 

3-Elhyl-I-hexene 

110 3 


1 407 

0 715 







161 

2,3>Diniethyl-l-hexene 

110 5 


1 4113 

07214 







162 

2,4-Diniethyl-2-hexene 

1106 


1 4118 

07213 







163 

3-Methyl-l-heptene 

III 


1 406 

0711 







164 

2,4-Diniethyl-l-hexene 

1112 


1 4110 

0 720 







165 

2,5-Diniethyl-l-hexene 

1116 


1 4105 

0 7172 







166 

3-Ethyl-3-methyl-l- 

112 


1 418 

0 7305 








pentene 











167 

3,4-Dimelhyl-I-hexene 

112 


1 413 

0 724 







168 

3p4,4-Trimethyl-2- 

112 


1 4232 

0 7395 








pentene 











169 

3,S-Dimelhyl-2-hexene 

112 


1 416 

0 725 







170 

2-Melhyl-3-heplene 

112 


1 402 

0 706 







171 

5-Methyl-3-heptene 

112 


1 410 

0713 







172 

2,5-Diniethyl-2-hexene 

112 2 


1 4140 

0 720 

dt- 

88” 


1 4740 

1 3980 


173 

3-Methyl-l,5- 

112 5 


1 4230''” 









heptadiene 











174 

2<Ethy l-3-methy 1-1 - 

112 5 


1 4142 

0 729 








pentene 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 


a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 



Bromine addition product 


No 

Name 

point 

point 

”0 



Miscellaneous 








X 

X 


■■ 


BP.X 

M P X 




175 

4-MethyM-heptene 

1128 


1 410 








176 

6'Methyl-3>heptene 

I13"< 


1 4114 

0 7256 

dh 


97 




177 

4-Ethyl-Khexene 

113 


1 412 

0 726 







178 

4-Ethyl-2-hexene 

113 


1 412 

0 725 







179 

2-lsopropyl-l-peiilene 

113 


1 414 

0 725 







o 

oo 

S-Methyl-I-heptene 

113 3 


1 4094 

0 7164 







181 

4-Methyl-2-heptene 

113 5 4 1 


1 4096 

07154 







182 

2,3-Dimethyl-3-hexene 

114 


1 416 

0 728 







183 

4-Methyl-24ctene 

114 


1 4100” 

0 7188” 







184 

2,4-Dimethyl-2,4- 

114-5 


1 45457"' 

0 7635"' 








hexadiene 











185 

6-Methyl-2,4- 

114 6 


1 4397” 

0 7041” 








heptadiene 











186 

3-Ethyl-4-niethyl- 

114 3 


1 4210 

0 7350 








/r(]n5>2>pentene 











187 

Cycloheptene 

114 38 

-56 

1 4580 

0 8254 

di- 

unstable 




Nitrosochloride, 


(Suberene) 










118 Oxid — 
pimelic ac , 105 

188 

l-MethyUl,4-cyclo> 

114 5-4 8 

<-70 

14703 

0 848 

teira- 


171 





hexadiene 











189 

3-Ethyl-4-methyl-a5- 

115 


1 424 

0 739 








2-pentene 











191 

1 ^,5-Cycloheptatriene 

115 5 

-79 49 

1 5243 







Maleic anh adcfuct. 


(Tropilidene) 










104 2-5 0, CCI, 

192 

3,4-DiinethyU2-hexene 

116 


1 418 








193 

3-Ethyl-3-hexene 

116 


1 418 








194 

6-Methyl-13- 

116 8 



0 741” 








heptadiene 











195 

2,5-Dimethyl-l,3- 

116 8 

> -80 

1 45024 

0 7412 








hexadiene 











196 

2,3»4-Trimethyl-2- 

116 3 

-113 3 

1 4275 

0 7434 








pentene 











197 

4,4-Diniethvlcyclo- 

116 98 

-80 5 

1 4420 

0 7996 








hexene 











198 

6>Methyl-2>heptene 

117 


1 412 

0 718 







199 

2>n-Propyl>l-pentene 

117 7 


1 4136 

0 7240 







200 

5-Methyl-2-heptene 

118 


1 414 

0 723 







201 

3.3-Diniethylcyclo- 

119 


1 445 

0 804 








hexene 











202 

2-Methyl-l-heptene 

119 22 

-87 38 

1 41195 

0 72025 







203 

2,5-Dini ethyl-1,5- 

119 23 

solid at 

1 45054 

0 7637 








hexadiene 


-80, liq 
at-23 









204 

2-Ethyl-l-hexene 

120 


1 4157 

0 7270 






Mercaptosuccintc 












acid adduct, 

101 9-2 7 

205 

rf/-1,2,3-Triinethyl- 
cyclopentene 
(Laurolene) 

120 l'“ 


1 4421 

0 7950 







206 

4-Methyl-3-heptene 

120 4 


1 41712” 

0 7411“ 







207 

3-Ethyl-2-hexene 

121 


1 424 

0 737 







208 

3-Methyl-3-heptene 

121 


1 418 

0 728 







209 

l-Octene 

121 28 

-101 76 

1 40870 

0 71492 

di- 

240 2, 




Mercaptosuccinic 


1 






118 5" 




acid adduct, 

96 U6 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boiling 

point 

X 

Melting 

point 

X 

"d 

Df 

Bromine addition product 


X Bromo 

BP C 

M P C 





tranS’A-Octene 

121 4”" 

fp -94 

1 41157 

0 71467 

di 

103« 


1 4967“ 

1 4525 








{meso) 






211 

13~Cycloheptadiene 

121 52 

-11042 


0 8929" 






Hj —^ Cycio 


(Hydrolropilidene) 










heptane bp 












118 20 

212 

3-Methyl-2-heptene 

121 6 


1 4183 

0 7296 







213 


121 7'"» 

fp -118 

1 41361 

0 72048 

di (dl) 

84 0 


1 4981 

1 4569 









8 4*' 





214 


121 8 

-115 1 

1 4268 

0 7408 







215 

3,4-Dimethyl-/rart5-3- 

122 


1 430 

0 747 

di 

85 T 


1 5060 

1 387 



hexene 











216 

6*Methyl«l>heptene 

122 4 


1 4070 

07125 









113 5 










217 


122 3'" 

fp -126 

1 41246 

0 71888 







218 

f raw j-3-Octene 

122 4'*' 

f P 

1 41241 

0 71630 










-1104 









219 

2-Methyl-2-heptene 

123 5 


1 4138 

0 7241 







220 

trans‘2-Octene 

1250 

-87 7 

1 4132 

07199 






Mercaptosuccinic 












acid adduct 












142 9 3 5 

221 


125 64 

-100 2 

1 4150 

0 7243 







222 

2-MethyM3-hepta> 

127 8 ' 


1 4432 

0 7432 








diene 











223 


128 


1 446 

0 802 






Nitrosochlonde 


hexene 










83 4 

224 

l.S-DimethylcycIo- 

128 


1 448 

0 8051 






Nitrosochlonde 


hexene 










118 9 

225 

2,6-Diniethyl 2- 

128 9 


1 412 

0 722 








heptene 











226 

4-Vinylcyclohexene 

129 5 


1 4623 

0 8320 

a d 


69 5 70 






30 5 36“ 




dl 


eth 




227 

4>Methyl-2y4-hepta- 

131 2 


1 4621 

0 7551 








diene 











228 

3,4-Dimethyl-2,4- 

132 4 


1 4410 

0 7832 








hexadiene 

71 3 










229 

3<Methyl-2,4-hepta' 

132 5 


1 4649 

0 7667 






HBr —► Dihydro 


diene 










bromide b p 












109 11 " 


Bicyclo[4,2,0]oct>7-ene 

132 5 


1 4761 


di 

74« 





231 

4-Ethylcyciohexene 

133 


1 449 

0810 







232 

1,6>Diniethylcyclo> 

133 


1 454 

0815 








hexene 











233 

3,5-Diniethyl-2,4- 

133 44 ' 


1 4487 

0 7728 








heptadiene 











234 

2,4-Octadiene 

133 5 4 0 


1 4542' 

0 7427" 







235 

2,5-Diniethyl-2,4- 

133 6 28' 

146 8 

! 4796'" 

0 7646 " 

tetra 


101 



Oxid in air —► poly 


hexadiene 










meric peroxide 59 

236 

3-Ethylcyclohexene 

134 


1 451 

0814 







237 

1,233-Tetraniethyl- 

134 5 


1 44406 

0 8035 








cyclopentene 












(Camphoiene) 











238 

1 'Ethylcyclohexene 

136 


1 4575 

0 823 







239 

1,2*Diniethylcyclo- 

137 


1 4588 

0 8250 

dl 


142 3 



Nitrosochlonde 


hexene 







acet 



58 60 

m 

1 r3'Diinethylcyclo> 

137 


1 445 

0 802 








hexene 











241 

Bicyclo(4,2,0]oct-2>ene 

137 9 


1 4810“ 

0 8948 








‘Derivative data given in order mp crystal color solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boiling 

Melting 



Bromine addition product 







D5“ 



•c 

•c 



X Bromo 

BP X 

M P "C 

"d 

243 

I'Mcthyicycloheptene 

137 5 8 5 


1 4581 

0 8243” 






244 

Z-IMelhyM-oclene 

138”-' 


1 4181 

0 7392 






245 

6-Fenchene(l,5 5-Tri- 

139 40 


1 44862 

0 8433 







methylbicyclo[2,2,ll 

hept-2-ene) 










246 

1,5,5-T rimethylcyclo- 
hexene (a-Cyclo- 
geraniolene) 

139-41 ’■ 


1 44612'' 

0 7981'' 






247 

2,6-Dimethyl>2,4- 

139 43’ ’ 


1 4587« 

0 74820 







heptadiene 










248 

1,4«4-T nmethy Icycio- 

139 5-40 5 


1 444''' 

0 8032"''' 

dl' 

120 


1 5247'' 

1 5324” 


hexene (Pulenene) 






0 5'" 




249 

1,5,6-Triniethylcyclo- 

hexene 

140 


1 4572 

0 83U, 






250 

23-Diniethyl-2-nor- 

140-1. 


1 46699 

0 8640 







bornene (Sanlene 

2,3-Dimethylbicyclo 

[2,2,l]-hepl-2-ene) 

35 ‘ 









251 

2,6-Dimethyl-13* 

140-2.31 


1 4606” 

0 7923” 







heptadiene (lso> 
geraniolene) 










252 

Cyciooctatetraene 

140 56 

-4 68, 

1 5290 

0 9206 








142 3, 

42 2 5' 

-7 








253 

7-Methyl-3-octene 

141'“ 


1 4168 

0 7278 






254 

2,6-Diniethyl-l,5- 

141-2, 

-70 

1 44361” 

0 7626” 







heptadiene 

(Geraniolene) 

165 70 









255 

1,8-Nonadiene * 

141-4 


1 4302 

0 7511 






256 

13,5-Trinielhylcycio- 
hexene (Tetrahydro- 
mesitylene) 

142 5-3 5 


1 449”“ 

0 8025'“' 






257 

3-MethyU2-octene 

143-513* 


1 4247 

0 7409” 






258 

Cydooctene 

143 8- 


1 4693 









45773 









259 

3,6-Diniethyl-2,4- 

144-6 


1 46335'“ 

0 7853“ 







heptadiene 








1 4988” 


260 

4-Nonene 

144-6, 


1 4212'* 

0 732'* 

dl- 

119 


1 410” 



44 6” 





20” 




261 

1,4,5-T rlmethy Icy do- 
hexene 

144-6 


1 4482 

0 805 







Miscellaneous 


Nitrosochloride, 
106, Nitrosdte, 

97 8 

Nilrosochloride, 

131 

Nitrosochloride, 
100 20, aq me , al 
Nitrosate, 102 4 


Nitrosochloride, 
118 22,et dc 


Dichloride 88 9, 
Nilrosdle, 216d , 
Nitrosochloride, 
109 10 Nitrosite, 
3 forms d) 122 4, 
hi b)l27'8, grn, 
c) 104, col 


Mdleicdiih adduct, 
167 8 Benzo- 
quinone adduct, 
141, dl Acrylic ac 
adduct 112 3, Igr 
AgNO I adduct, 
173 4 


Nitrosochloride, 

134 


Brj -» Bromocyclo- 
octene, b p 7-8”, 
I 5182, Di¬ 
chloride, b p 
130 4-0 6”, m p 
-5,ng> 1 5061, 
D3" I 1620 


•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p. )* (Continued) 




Boiling 

Melting 







No 

Name 

point, 

point, 



















X 

X 



x-Bromo- 

liiBji 

■ilBSI 

MM 



262 

1-Vinylcyclohexene 

145, 


1 4950"’ 







50»/„ HjSO,— 



63 5““ 









dimer, b p 118-9® 

263 

c/5-l«4-Cyclooctadiene 

145 1”* 

-53 


0 8754 

tetra- 


139 




264 

1,3y^Cyclooctatriene 

145 6, 


1 5035“ 

0 8971“ 






Maleic anh adduct, 



76“ 









144-5. AgNO, 
adduct. 125-6. al 

265 

4,4-Dimethyl-l,7- 

145 8 


1 4330 

0 7647 








octadiene 











266 

{-Fenchene (2,7,7-Tri- 

146 2 


1 4865 

0 8626 






[a]ff -24 1 


methylbicyclo(2,2,l] 

hept-2-ene) 

6 8’“ 










267 

],6,6-Trimethylcyd<H 

146 2- 


1 456“' 

0 8217“® 






Nitrosochloride, 


hexene 

7 2’®’, 









133 4. et ac 



144 6 










268 

l>Nonene 

146 87 

-81 37 

1 41572 


di- 

141 5“ 


1 4942 

1 3980 


269 

3-Nonene 

147 4’» 


1 4173 

0 7294 







270 

1,5-Cyctooctadiene 

148 9 


1 4905 

0 8818“ 






N-Bromosuccini- 












mide —► bromo- 
cyclooctadiene, 
bp 64‘ 

1 5410, Df 1 3420 

271 

4-Methyl-3,5-octa- 

148 51 


1 46285“ 

0 7640“ 








diene 











272 

7-Methyl>2,4-octa> 

149 


1 4543’“ 

0 7521" 

letra- 

184" 






diene 











273 

l-Ethyl-4-methyl- 

149,153 4 


1 453‘» 

0 8169>' 






Nitrosochloride, 


cyclohexene 










2 forms a) 103-4, 
pr, eth , b) 98 9, 
cr, eth 

274 

l-Ethyl-3-methyl- 

cyclohexene 

149 51 


1 454 

0 8296 







275 

2-Nonene 

149 4 9 9 


1 420“ 

0 738“ 







276 

1 , 23 -Trimethylcyclo- 

149 6 


1 463'’ 

0 8347" 








hexene 

150’« 










277 

l-Ethyl-S-methyi- 

cyclohexene 

150 


1 4527“ 

0 812“ 







278 

/3-Fenchene (2,2 Di- 

150 5 3 5 


1 46511 

0 8599 

di‘ 


81-2 



Wg +62 5. 


methyl-5-methylene- 










Nitrosochloride, 


bicyclo[2,2,t] 

heptane) 










120 

279 

2,6-Diniethyl>2,5- 

1506 10 


1 4490 









heptadiene 











280 

2,7<Nonadiene 

150 6 

-72 5 

1 4358 

0 7499 







281 

Allyicyclohexane (3- 
Cyclohexylpropene) 

151 


1 4536'® 

0 8196" 

di- 

143 4" 



1 537“ 


282 

I-Ethylidene-d-methyl- 

152-3 


1 4571“ 

081“ 






Nitrosochloride, 


cyclohexane 










2 forms a) 117-8, 
least soluble, b) 

113-4, more soluble 

283 

4,5-Diinethyl-2,6- 

152 9-3 8 


1 4375“ 

0 7611“ 








octadiene 











284 

l-Ethylidene-3- 

153 


1 458' 

0 81351? 






Nitrosochloride, 


methylcyclohexane 










114, acet 

285 

3,6-Diniethyl>2,6- 

153-5 


1 44453 

0 7767 








octadiene 











286 

2,6-Dimethyl-2,7- 

155 6™ 


1 4385" 

0 7605" 








octadiene 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 




Bromine addition product 



No 

Name 

point. 

point. 


Df 






Miscellaneous 

•'d 








•c 

X 



X Bromo 




Df 


287 

a-Pinene 

156 0-6 3 

-50 

1 4560 

0 8600 

di- 


169 70,al 



Nitrosochlonde, 












1 109, Hydro- 
bromide, 89, 
Nitrosobromide, 

91 2d , Acid 

KMn 04 -► pmonic 
! ac,103-5 

288 

1-Ethylidene-l- 

methylcyclohexane 

158 


|1 47 

0 823“ 







289 

2.4-Dimethyl-2,4- 

161 3"' 


1 4558”' 

0 7802“' 








octadiene 











290 

1,4,4-Trimethyicyclo> 
heptane (Eucarvene) 

161-5"” 


1 4561 

0 8185 







291 

i8-Pinene (Nopinene, 

163-4 


1 4782 

0 8694 






Wd -22 


Pseudopinene) 











292 

2,7-Dimethyl*2,6- 

163 5 4 5 


1 44814 

0 7849 

tetra- 


124-7 





octadiene 











293 

3,7-Diniethyl-2,4- 

164-7, 


1 456 

0 7933 








octadiene 

58" 










294 

/.4-Carene (3.7,7-Tn- 

165 5 


1 474” 

0 8552” 






[«!(,“ -t62 2 


methylbicyclo(2,2,ll 

hept-2-ene) 

7 0^07 










295 

Myrcene (2-Methyl-6- 

166 


1 4722 

0 7982 






Maleic anh adduct, 


niethylene-2,7- 










33-4, 1,4-Naph- 


octadiene) 






1 




thoquinone 
adduct, 81 

296 

2,6-Diniethyl-2,6- 

168,56" 


1 45245" 

0 775" 






Methiodide, I30d 


octadiene 






i 





297 

/-3-Carene {3,7,7-Tri- 

168 9'“, 


1 469” 

0 8586(8 






lalb” +7 69, 


methylbicyclo[2,2,ll- 

123 4«« 









Nitfosochloride, 


hepi-3-ene) 










100-1 

298 

3,8>o-IV1enthadiene 

169-70 


1 4749 

0 8507 








(m-3-Isopr^enyU 

4-methylcyclo* 












hexene) 











299 

5-Decene 

170™ 

-112 to 
-111 

1 4260 

0 7474 

di- 

119“ 


1 4912 

1 3484 


300 

/’-8-Menthene (1 -Iso 

170 

1 4523 

08142 








propenyl-4-methyl- 

cyclohexane) 











301 

^/-m-8-Menthene (1- 

170 


1 4546 

08179 






Wd +9 73 


Isopropenyl-3- 

methylcyclohexane) 






1 





302 

/-m-S-Menthene (1 - 

170-1 


1 4574 

08189 






Wd -8 06 


Isopropenyl'3- 

methylcyclohexane) 






i 





303 

6,8-o-Menth8diene (3- 

170 1 


1 4758 

0 8481 








lsopropenyi-2- 

methylcyclohexene) 











304 

5,8-o-Menthadtene (4- 1 

170-1 


1 4778 

0 84901? 

1 







Isopropenyl-3- i 

methylcyclohexene) 











305 

I'Decene 

170 57 

-66 31 

1 42146 

0 74081 

di- 

145 


1 4891" 

1 324“ 

Mercaptosuccinic 


1 






160" 




acid adduct, 

93 5-8 

306 

4-Decene 

i 

170 6 

1 


1 4243 

0 7404 








* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 1) (Listed in order of increasing b.p. )* (Continued) 



" ! 

Boiling 

Melting 




Bromine addition product 



No 

Name 

point 

point. 


Df 






Miscellaneous 









•c 

•c 



t-Bromo- 

BP,*C 

M P.'C 

"d 



307 

p-Menthene (1-Iso- 

172-4 


1 4568 

0 819” 






Nitrosochlonde, 


propylidene-4- 

methylcyclohexane) 










101-3 

308 

l-lsopropenyl-1,4- 

cyciohexadiene 

172-6 


1 5216 

0 9068 

tetra- 


113 




309 

o-Menthene(l-Iso- 

173,160-2 


1 467 

0 8345 








propylidene-2- 

melhylcyclohexane) 











310 

m-Menthene(l-lso- 

173-5 


1 4670 

0 8214 








propylidene-3- 

methylcyclohexane) 






! 





311 

a-Terpinene (1-Iso- 

173 5 


1 477 

0 8375 






Dihydrochloride, 


propyl-4-methyl- 

4 8’“ 









53-4, me al, Di- 


1,3-cyclohexadiene) 










hydrobromide, 

58 9, me al , Di- 
hydroiodide, 76, 
me al, Nitrosite, 
155, Maleic anh 
adduct, 62,66-7 

312 

2,4-p-Meiithadiene(2- 

174 6 


1 4845” 

0 84411? 








Isopropyl-5-methyl- 

1,3-cyclohexadiene) 











313 

/-5-Isopropyl-2- 

174-7 


1 4732 

0 8425 






[crlf? -112 76, 


methyl-13-cyclo- 










Nitrosite, a 120-1, 


hexadiene 










P 105 6 

314 

1,5-p-Menthadiene 

175 6 


1 4777 

0 8463“ 






[ajo +49 1. Nitro- 


(5-Isopropyl-2- 










site, a 113-4,^ 


methyl-1,3-cyclo- 










105 Maleic anh 


hexadiene) 










adduct, 126-7, pet 
eth 

315 

^-Silvestrene 

175 8 


1 4760 

0 8479 

tetra- 


135 



Dihydrochloride, 












72, Nitrosochlo- 
ride, 106-7 

316 

^-Limonene 

176 6 4 


1 4743 

0 8411 

tetra- 


104 



Nitrosochlonde, 












100-4, 2,4-Dinitro- 
phenylsulfenyl 
chloride, 195-6 

317 

Isocarvestrene (5-Iso- 

176 7’“= 


1 4804 

0 8496 

tetra- 


137-8, me 



Dihydrochloride, 

318 

propenyl-1-methyl- 
cyclohexene) 

/-3-lsopropenv|-1- 

methylcyclohexene 

176-8 


1 4761'“ 

0 848"> 



al -chi 



71 5, me ai 

[ajb* -68 2,Di- 
hydrochloride, 72 







319 

Dipentene {d 1- 

177 6-8 0 


1 4727“ 

0 8402“ 

tetra- 


125, eth 



Dihydrochloride, 


Limonene) 










50-1, al 

320 

3,8-m-Menthadiene 

179730 


1 4972 







lalo +17 5 


(l-IsoprOpenyl-5- 

methylcyclohexene) 











321 

Menogerene (S-Iso- 

180 1™ 


1 5005 

0 8672 

dt- 


115 





propylrdene-2- 

methyl-l,3-cyclo- 

hexadiene) 











322 

7-Terpinene (l-Iso- 

183 


1 4765" “ 

0 849 

tetra- 


129-30, 



(a)g +36, Nitro- 


propyl-4-niethyl-1,4- 







pet eth 



sochlonde. 111, 


cyciohexadiene) 










Nitrosate, 116d , 
ac a -me al 

323 

d /-2,8-m-Meiithadiene 

184 7 


1 503 

0 8641S 








(l-Isopropenyl-3- 

methylcyclohexene) 












• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids I) (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boihng 

point, 

•c 

MeUing 

point, 

“C 

"d 

Df 

Bromine addition product 

Miscellaneous 



M P X 

n2o 

”d 

DJ** 

324 

Menogene (3-Iso- 

184 6 ™“ 


1 5026 

0 8624 






Nitrosite, 155, me 


propylidene-p-methyl 










al or chi, Maletc 


cyclohexene 










anh adduct, 205 8 

325 

Terpinolene (4-Iso- 

186 


1 4883 

0 8633,'? 

di- 


69 70 



Maleic anh adduct. 


propylidene-l 





tetra- 


a)119, 



182 


methylcyclohexene) 





2 

1 

ac a , 










forms ' 

1 

b )122 




326 

2-Undecene(2- 

192 3, 


1 43325 

0 77351? 

di- 

145 6 " 






Hendecene) 

78 5“ 










327 

5-Undecene (5- 

192 2 


1 4289 

0 7511 








Hendecene) 











328 

l-i)ndecene 

192 67 

-49 19 

1 42609 

0 75032 

di- 

186^^ 


1 4916 

1 3122 



(1-Undecene) 











329 

cw-Cyclodecene 

194 5'*” 


1 4854 

0 8770 

dt- 


121 



O 3 —* Sebacic acid. 












134 5 

330 

1-Dodecene 

213 36 

-35 23 

1 43002 

0 75836 

di- 


-15 






88 7'" 










331 

l-Tridecene 

232 78 

-23 07 

1 4336 

0 7653 









104 5‘» 










332 

I'Tetradecene 

251 1, 

-12 85 

1 43631 

0 7713 

di- 


0 



Mercaptosuccinic 



119 0'" 









acid adduct. 












104 0 8 

333 

Cedrene 

262-3. 


1 5001'" 

0 93591? 









124 6 '“ 










334 

1-Pentadecene 

268 17, 

-3 73 

1 4389 

0 77641 

dh 

204-5'' 


1 4897 

1 2235 




133 7'" 










335 

1-Hexadecene 

284 4 

4 12 

1 44120 

0 78112 

di- 

225 7'» 

13 5,al 



l%HotKMn 04 — 



103 9' 









n pentadecylic ac, 








! 




52 3, Mercapto- 












^ succinic acid ad- 












duct, 105 0 8 

336 

1-Heptadecene 

299 7, 116' 

11 2 

1 4432 

0 7852 







337 

2>Methyl-2-hepta- 

314,277'"" 

-2 5 


0 7953 

di- 

267-8"' 






' decene 

! 










338 

l-Octadecene 

314 2, 128' 

176 

1 4449 

0 7888 

dt- 


24, al 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
a) Liquids 2) (B.p. at reduced pressure only. Listed alphabetically) 


No 

Name 

Boiling 
point, °C 

Melting 
point, *C 

n” 

"d 

DP 

Miscellaneous 

1 

Bicyclo{l2,2,2]octadeca-14,16,18-triene 

163 5 4 5” 


1 5204“ 


Maleic anh adduct, 143 4 

2 

Bicycio [4,2,0]oct-3-ene 

81“” 


1 4832 



3 

Butylcyclooctatetraene 

9820 


1 5083” 

0 8876” 


4 

rrowj-Cyclodecene 

68-70'“ 


1 4822 

0 8672 

O, — Sebacic acid, 134 5 

5 

1,5,943-Cyclohexadecatetraene 

93 8“' 


1 5472 



6 

(rani-Cyclononene 

73 4»“ 


1 4799 

08615 

Phenylazide adduct, 97 8 8 2 

7 

l^-Cycloocladecadiene 

115“ 


1 4899 

0 8814 


8 

13-Cyclooctadiene 

48” 

-57 to -55 

1 4940” 

0 8699” 


9 

13<6-Cyclooctatriene 

68“ 

-62 to -56 


0 8940” 


10 

13-Cyclotetradecadiene 

106-8’ 


1 4982 

0 8723” 

Nitrosochloride, 109-10, Nitrosate, 210d 

11 

1,2-Dimethylcyclooctatetraene 

107“ 


1 5219” 

0 8950” 

Maleic anh adduct, 184 5-5 5, bz -Igr, AgNOj 







adduct, 142 5 4 5, al 

12 

2«6-Diinethyl*2,5-octadiene 

59 0- 5” 


1 4500 

0 733 


13 

Eth ylcyciooctatetraene 

81“' 


1 5187” 

0 8996” 

Maleic anh adduct, 97 8 5, bz-cyclohexane. 







AgNOa adduct, 124-5 5, al 

14 

5-Methylcycloheptene 

69 70“ 


1 42016“' 

0 76061“' 


15 

Methylcyclooctatetraene 

84 5“ 


1 5249” 

0 8978” 


16 

7-Pentadecene 

114” 


1 4420 

0 7765 


17 

Propylcyclooctatetraene 

73“ 


1 5131” 

0 8870” 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE II. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

DIENES AND POLYENES 
b) Solids (Listed in order of increasing m.p. )* 


No 

Name 

Melting 

point 

•c 

Boiling 

point, 

X 

"D 

Df 

Bromine addition product 


X Bromo 

Bp.’C 

Mp ’C 

n2o 

"D 

Df 


1 

1-Nonadecene 

23 4 

328 0, 

1 4445 

0 7886 










138 8' 









2 

Eicosene 

28 6 

341 2 

1 4439“ 

0 7882“ 







3 

Bicycla[4,7]pentadiene (endo-4J- 

32 

170 

1 5070” 

0 9766“ 






Phenylazide adduct, 


Methy)ene-4,7,8,9-tetrahydroindene) 










128 

4 

l-Heneicosene 

33 3 

355 

1 4494* 

0 7977* 







5 

1-Docosene 

37 8 


1 4505* 

0 8002* 







6 

l-Tricosene 

41 6 

379 

1 4516* 

0 8023* 







m 

I'Tetracosene 

45 3 

390 

1 4527* 

0 8045* 







H 

l>Pentacosene 

48 7 

401 

1 4536* 

0 8063* 







m 

CIS CIS CIS lf4,7-Cyclononatnene 

49 5-50 









AgNOs adduct, 243d 

IQ 

(/,/-Camphene (2,2-Dimethyl-3- ' 

50 

159 60 



di- 

91-2 

153 5'^^ 





niethylenebicyclo[2,2,1 jheptene) 











11 

ACamphene 

51 3 

159-60 








2,4-Dinitrophenyl- 












sulfenyl chloride. 












121 2, Hydrochlo- 












ride, 125-7 

12 

1 ]*Heptacosene 

54 7 

421 

1 4552* 

0 8097* 








1-Triacontene 

62 4 

448 

1 4573* 

0 8141* 








]>Hentriacontene 

64 6 

457 

1 4580* 

0 8153* 







In 

I'Dotriacontene 

66 7 

465 

1 4585* 

0 8165* 







Ig 

l-Tritriacontene 

68 7 

473 

1 4591* 

08176* 







17 

I'Tetratriacontene 

70 5 

481 

1 4596* 

0 8186* 







18 

l-Pentatriacontene 

72 3 

489 

1 4601* 

0 8196* 







19 

l-Hexatriacontene 

73 9 

496 

1 4605* 

0 8205* 







20 

l-Heptatriacontene 

75 5 

503 

1 4610* 

0 8214* 







21 

l-Octatriacontene 

77 

510 

1 4614* 

0 8223* 







22 

1-Nonatriacontene 

78 4 

517 

1 4618* 

0 8231* 







23 

l-Tetracontene 

79 8 

523 

1 4622* 

0 8238* 







24 

Bicyclo( 2,2,2 )-oct-2-ene 

111 2 

128 34 



2,}-trans- 












di- 







'Derivative data given in order m p , crystal color, solvent from which crystallized 
S = Supercooled liquid at 20° 
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EXPLANATIONS AND REFERENCES TO TABLE III 


Hg salt (Mercuric acetylide) * 

2RC=CH + K2Hgl4 + 2KOH (RC=C)2Hg + 4KI + 2 H 2 O 

Mercuric salt 

From the terminal alkyne and K 2 Hgl 4 (prepared from mercuric chloride, potassium iodide.afl^ potassium 
hydroxide) 

For directions and examples see Lmstead, p 52, J R Johnson and W L McEwen, J Amer Chem Soc, 
48,469(1926) 

Hydration to form carbonyl compound 


Terminal acetylenes RC=CH + H 2 O 


H2SO4 

HgS04 


RCOCHj 

Methyl ketone 


H2SO4 

Other acetylenes RC=CR' + H 2 O » RCOCH 2 R' + RCH 2 COR' 


HgS 04 


Mixture of ketones 


From the alkyne in methanol and a catalyst composed of boron trifluoride etherate, red mercuric oxide and 
trichloroacetic acid 

For directions and examples see J G Sharefkm and E M Boghosian,/Ina/ CAem , 33,640 (1961) 

From the alkyne, mercuric sulfate and sulfuric acid in 70% methanol, in 70% acetone or in 60% acetic acid 
See Cheronis, p 576, H Erdmann and F Kother, Z Anorg CAem , 18, 48 (1898), R J Thomas, K N 
Campbell and G F Hennion, 7 Amer Chem 5oc , 60,718 (1938) 

From the alkyne, mercuric oxide and sulfuric acid in alcohol 

See J R Johnson, A M Schwartz and T L Jacobs, 7 Amer Chem 5oc , 60, 1882 (1938) 

NOTE For directions and examples for the preparation of the semicarbazones and the 2,4-dinitrophenyl- 
hydrazones of the formed carbonyl compounds see explanations and references to Table IX and X, p 141, 142, 
143 


’Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE III. ORGANIC DERIVATIVES OF ALKYNES (ACETYLENES) 
a) Liquids (Listed in order of increasing b.p.)* 








Hydration product (R.C= 

=CR'— RCOCH,R) 










and Its derivatives 




No 

Name 

Boiling 
point, “C 



DJ® 



2,4-Di- 
nitro- 

Semicar- 

Hg salt 

Miscellaneous 







Ketone 

Bp.’C 

phenyl- 

bazone of 







■ 




hydrazone 
of ketone 

ketone 



1 

Ethyne (Acetylene) 

-84 0 




(Aceialde- 

(20 2) 

(168) 

(162-3) 





(sat 
press ) 

subl 



hyde) 






2 

Propyne (Methyl 

-23 22 



0 6174-" 

Acetone 

56 

128 

190 

204 



acetylene) 











3 

l-Butyne (Ethyl 
acetylene) 

8 09, 8 3 

- 125 72 

1 3962 

0 6682" 

2*Butanone 

82 

116-7 

135 6 

162 3, al 


4 

1,3-Butadiyne 

103 

-35 to 

1 4120 

0 7249 





161 5 20 

KOBr— 1,4-Di- 


(Diacetylene) 


-36 








bromo deriv , 

49 50, bz 

5 

3-Methyl-l-butyne 

26 35, 28 

-89 7 

1 3723 

0 666 






Tetrabromo deriv , 


(Isopropyl acetylene) 










bp 275 

6 

2-Butyne (Dimethyl 

27 2 6 

-32 26 

1 3921 

0 6901 

2‘Butanone 

82 

116 7 

135 6 


Tetrabromo deriv , 


acetylene) 










243, eth ,2,4-Di- 
nitrophenyl- 
sulfenyl chloride, 

65 6 

7 

3-Methyl-3-buten-l'yne 

33 


1 4158 

0 6801" 






3.4-Dibromo deriv , 


(Isopropenyl acetylene) 










bp 50 0-1 5'" 

8 

3,3-Dimethyl-l‘butyne 

38 9 

-81 20 

1 37725'" 

0 6737'" 





92 5-3 0 

Cu salt, 140, red 


(lert-Butyl acetylene) 











9 

l-Pentyne (Propyl 

40 18 

-105 7 

1 3852 

0 6901 

2 Pentanone 

102 3 

145 

112 , 106 

1184 

Tetrabromo deriv , 


acetylene) 










bp 275 

10 

l-Penten-4-yne (Allyl 

42-3 


1 4125" 


Allyl methyl 

III 2 

160 



1,2-Dibromo deriv , 


acetylene) 





ketone 





bp 79 5 80 5'", 
4,4,5,5-Tetrabromo 
deriv , b p 132 6'" 

II 

c/j-3-Peiiten-l-yne 

44 6 








48 



(ar-Propenyl acetylene) 











12 

rrani-3-penten-l-yne 

52 2 


1 4377 






155-7 

1,2-Dibromo deriv , 


(trans Propenyl 










bp, 60-2'",3,4- 


acetylene) 










Dibromo deriv , 
66-76'o 

13 

2-Pentyne (Ethyl methyl 

56 07 




2-Pentanone 

102 3 

145 

112 , 106 


KMn 04 —*■ formic 


acetylene) 





+ 





ac propionic ac 







3-Penianone 

102 

156 

138-9 



14 

l-Peiiten-3-yne (Methyl 
vinyl acetylene) 

59 2 60 1 


1 4496 








15 

4-Methyl-l-pentyne 

61 1 2, 

-105 1 

1 3936" 






100 0- 5 



(Isobutyl acetylene) 

99 










16 

3-MethyI> 1 -pentyne 

65 70"", 


1 3916 

0 7037 





74-5 



(5cc-Butyl acetylene) 

57 7 










17 

I-Hexyne (Butyl 
acetylene) 

71 33 

-131 9 

1 3989 

0 7155 

2-Hexanone 

128 

106 7 

125 

96 2 4 


18 

4«MethyI-2>pentyne 

72 0 5 

-110 37 


0 716'" 








(Isopropyl methyl 
acetylene) 











19 

4,4-Dimethyl- 1-penty ne 

73 5 



0 7154 





125 6 5 


20 

1,3-Peiitadiyne 

75 0- 5, 

-45 to 

1 4431" 

0 7375" 









55-6 

-35 









21 

1,4-Hexadjyne 

78-83 



0 825; 







22 

3 -He5(yne (Diethyl 

81 5'" 

-51 

1 4112" 

0 7263" 

3-Hexanone 

125 

130 

112 


2,4-Dmitrophenyl- 


acetylene) 










sulfenyl chloride, 

65 6 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE III. ORGANIC DERIVATIVES OF ALKYNES (ACETYLENES) 
a) Liquids (Listed in order of increasing b.p.)* (Continued) 








1 Hydration product (RC= 

=CR — RCOCHjR ) 










and Its derivatives 




No 

Name 

Boiling 
point “C 

Melting 
point “C 

"n 

DJ 



2 4 Di 
nitro 

Semicar 


Miscellaneous 







Ketone 

B p X 

phenyl 

bazone of 











hydrazone 
of ketone 

ketone 



23 

4,4-Diniethyl’2-pentyne 

82 9 3 0 


1 4071 

0 7176 








{ten Butyl methyl 
acetylene) 











24 

2-Hexyne (Methyl 

83 7 4 0 

-92 

1 4135 

0 7317 

2 Hexanone 

128 

106 7 

125 




propyl acetylene) 





+ 












3 Hexanone 

125 

130 

112 



25 

l-Hexeit-3-yne (Ethyl 

85"“ 


1 4522 

0 7492 






1 2 Dibromo denv 


Vinyl acetylene) 










bp 87 0 5" 

3 3 4 4 Tetr i 
bromoderiv bp 
140 50 "> 

26 

l,5-Hexadien-3<yne 

(Divinyl acetylene) 

85 0 

-87 83 

1 5045 

0 7857 







27 

l■•Hexen-4-yne 

87 


1 446" 

0 767" 

. 





1 2 Dibromo denv 












b p 93 0 5' 

12 4 5 Tetra 
bromoderiv bp 

154 5 5 0"' 

28 

3-EthyI>l-pentyne 

87 0 8 5 


1 4102 

0 7246 







29 

1«5-Hexadiyne (Dipro 

87 5 

-4 266 

1 4381" 

0 79943 








pargyl) 

8 5“ 












20 “ 










30 

12-Hexen-4-yne 

88 9 


1 4918 

0 7710 

Allyl ethvl 

74 5 

95 106 










ketone 

6 5“’ 





31 

i 2-Methyl-3-hexyne 

95 2 

-116 7 

1 4114 

0 7263 







32 

4>Methyl-2-hexyne 

95 94 

f P 

1 4170 

0 73855 




1 






-107 63 









33 

3»Ethyl-3-penten-l-yne 

96 5 


1 4338" 

0 7886“ 







34 

5>MethyU3*heptyne 

98 100 “ 


1 4102 

0 7360 







35 

l-Heptyne(/j Pentyl 

99 74 

-80 9 

1 4087 

0 7328 

2 Heptanone 

151 2 

89 

123 127 

61 me 



acetylene) 









al 


36 

5-Methyl-2-hexyne 

102 46 

-92 91 

1 41762 

0 73776 







37 

8«Methyl-4-nonyne 

104 5 


1 4311 

0 7681 







38 

3-Heptyne (Ethyl propyl 

105 6 


1 415 

0 7337 

4 Heptanone 

144 

75 

132 




acetylene) 











39 

2-Heptyne (« Butyl 

1115 2 5 


1 4230 

0 748 

2 Heptanone 

151 2 

89 

123 127 




methyl acetylene) 





+ 












3 Heptanone 

148 


101 



40 

2,2,5,5-Tetramethyl- 

111 9’“ 

194 

1 4055 

0 7120 








3-liexyne (Di /erz-butyl 
acetylene) 











41 

1,6-Heptadiyne 

112 30“ 

-85 

1 451' 

0 8164'’ 







42 

l-Octyne(n Hexyl 

126 2 

-79 3 

1 4159 

0 7461 

2 Octgnone 

173 

64 5 58 

124 5 

80 4 7 



acetylene) 









me al 


43 

d-Octync (Dipropyl 

130 4 6"’ 


1 4226 

0 7484 








acetylene) 











44 

3-Oclyne( Butyl ethyl 

131 0- 5 


1 4261 

0 748 








acetylene) 











45 

2-Octyne (Hexyl methyl 

138 0 4 


1 4285 

0 761 

2-Octanone 

173 

64 5 58 

124 5 




acetylene) 





+ 












3 -Octanone 

169 

64 5 

1170 5 










707JB 





46 

4-Nonyne(« Butyl 

150 4”" 


1 4296“ 

0 757“ 

4-Nonanone 

187 8 

57 8 

73 4 




propyl acetylene) 





+ 












5-Nonanone 

188 4 


90 




•Derivative data given in order m p , crystal color solvent from which crystallized 
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TABLE III. ORGANIC DERIVATIVES OF ALKYNES (ACETYLENES) 
a) Liquids (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boiling 
point, *C 

Melting 
point, *C 

1 

1 

Hydration product (RC^CR’ -* RCOCH 2 R') 
and Its derivatives 

Hg salt 

Miscellaneous 

Ketone 

Bp,*C 

2.4-Di- 
nitro- 
phenyl- 
hydrazone 
of ketone 

Semicar- 
bazone of 
ketone 

47 

I-Nonyne(Heptyl 

150 8 

-50 

1 4217 

0 7568 

2-Nonanone 

195 3 

55-6 

118 20 

67 8-8 5, 



acetylene 









me al 


48 

3-Nonyne (Methyl pentyl 

153 5’“, 


1 4299 

0 7616 

3-Nonanone 

187'“' 

55 6 

111-2 




acetylene) 

92" 




+ 












4-Nonanone 

187-8 

57-8 

73 4 



49 

Cyclooclyne 

157 5- 


1 4850 

0 868 









8 0’*“ 










50 

2-Nonyne (Methyl hexyl 

161 


1 4331 

0 769 

3-Nonanone 

187'“' 

55-6 

III 2 




acetylene) 





+ 












2-Nonanone 

195 3 

55 6 

118 20 



51 

],8-Nonadiyne 

162,55 0- 

-27 28 

1 4490 

08158 







52 

1-Decyne (w-Octyl 

174 0 

-44 

1 4265 

0 7655 

2-Decanone 

215 5 

124 

63,81 

80 0- 7 



acetylene) 











53 

3-Decyne (Ethyl hexyl 

175-6 


1 433“' 

0 7765“' 

3-Decanone 

211 


100 1 




acetylene) 





+ 










1 


4-Decanone 

206 7 


51 2 



54 

5-Decyne (Dibutyl 

177, 100“ 

-73 

1 4332 

0 7688 

5-Decanone 


60 1 5 

57 5-8 0 


NaNHaat210"-» 


acetylene) 










1-Decyne, bp 174 

55 

Cyclononyne 

177 8’*” 

-36 4 

1 4890 

0 8972 

Cyclo- 

m p 34 

146 

184 5 









nonanone 






56 

2,7-Nonadtyne 

180 

4 30 

1 4674 

0 8332 







57 

l-Undecyne (1 -Hende- 

195, 

-25 

1 4306 

0 7728 

2-Undeca- 

228 

63 

122 0- 5 

79 



cyne, Nonyl acetylene) 

96 43““ 




none 






58 

Cyclodecyne 

203 4’*“ 


1 4950 

0 8975 

Cyclo- 

100 2" 


203-5 


Ozonolysis —► 



78 5'“ 




decanone 





sebacic acid, 134 5 

59 

6-Dodecyne (Dipentyl 

209''^90« 


1 4380““ 

0 7816““ 






NaNHj— 1- 


acetylene) 










Dodecyne, b p 215 

60 

1-Dodecyne (Decyl 

215 

19 

1 4340 

0 7788 





84 2 8 



acetylene) 

89 09‘" 










61 

l-Tridecyne (n-Undecyl 

234, 

-5 

1 4371 

0 7842 



i 





acetylene) 

102 95'“ 










62 

1-Tetradecyne (Dodecyl 

252, 

0 

1 4396 

0 7888 








acetylene) 

118 31'" 










63 

1-Pentadecyne (Tridecyl 

268 

10 

1 4419 

0 7928 







1 

acetylene) 

129 79'" 










64 

1-Hexadecyne (Tetra- 

284 103 3' 

15 

1 4440 

0 7965 








decyl acetylene) 












• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE III. ORGANIC DERIVATIVES OF ALKYNES (ACETYLENES) 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point “C 

Boiling 
point C 

„io 


Miscellaneous 

1 

l-Hepladecyne 

22 

299 

i 4437^^ 

0 7961" 


2 

2,6>Octadiyne 

27 

62 '» 

1 453“ 

0 828““ 


3 

l-Octadecyne 

27 

313 

! 4474 

0 8025 





180 




4 

2>Octadecyne 

30 

184“ 


0 8016 


5 

I'Nonadecyne 

33 

327 

1 4488* 

0 8050* 

Hgsall, % / 




144'' 



n-BuOH 

6 

1-Eicosyne 

35 

340 

1 4501* 

0 8073* 





153' 




7 

2*Heneicosyne 

35 6 

180^ 

1 4499*“ 



8 

I'Heneicosyne 

41 


1 4513* 

0 8094* 


9 

1-Oocosyne 

45 

363 

1 4524* 

0 8114* 


10 

I'Tncosyne 

49 

374 

1 4534* 

08131* 


11 

l-Tetracosyne 

52 

385 

1 4544* 

0 8148* 


12 

1-Pentacosyne 

55 

395 

1 4552* 

0 8163* 


13 

1-Hexacosyne 

57 

405 

1 456* 

0 8177* 


14 

I'Heptacosyne 

60 

415 

1 4568* 

0 8190* 


15 

l^Octacosyne 

62 

426 

1 4575* 

0 8202* 


16 

I'Nonacosyne 

65 

432 

1 4581* 

0 8213* 


17 

1-Triacontyne 

67 

441 

1 4587* 

0 8224* 


18 

I'Hentriacontyne 

69 

449 

1 4593* 

0 8234* 


19 

l-Dotnacofityne 

7) 

457 

1 4598* 

0 8243* 


20 

I'Tntriacontyne 

73 

464 

1 4603* 

0 825* 


21 

1-Tetratriacontyne 

74 

472 

1 4608* 

0 8260* 


22 

l-Penlatriaconlyne 

76 

479 

1 4612* 

0 8268* 


23 

1-Hexatriacontyne 

77 

486 

1 4617* 

0 8275* 


24 

l-Hepta(riacontyne 

79 

493 

1 4621* 

0 8282* 


25 

14)ctatriacontyne 

80 

499 

1 4625* 

0 8289* 


26 

l-Nonatriacontyne 

82 

505 

1 4628* 

0 8295* 


27 

I'Tetracontyne 

83 

512 

1 4632* 

0 8301* 



Derivative data given in order mp crystal color solvent from which crystallized 
S •= supercooled liquid at 20° 
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EXPLANATIONS AND REFERENCES TO TABLE IV 


Nitro derivative * 

ArH + HNO 3 ^ ArNOj + HjO 

Nitro 

derivative 


From the aromatic hydrocarbon with concentrated nitric and sulfuric acids 

For directions and examples see Cheroms, p 578 80, Linstead, p 48, 49, Shriner, p 249, Vogel, p 520, 
Wild, p 24 

From the aromatic hydrocarbon with fuming and concentrated nitric acids 
See Shriner, p 249, Wild, p 24 

From the aromatic hydrocarbon with fuming nitric acid in acetic acid 
See Vogel, p 520 

From the aromatic hydrocarbon with nitric and sulfuric acids in chloroform 
See Vogel, p 580 


Acetamido and Benzamido derivatives * 


ArH 


HNO 3 


ArNO: 


Sn/HCI 


ArNHj 


(CH,COLO 


C6H5COCI 


ArNHCOCHs + CH 3 COOH 

Acelamido 

derivative 

ArNHCOQHj + HCl 

Benzamido 

denvalive 


Nitration of the aromatic hydrocarbon is followed by reduction with tin and hydrochloric acid The re¬ 
sulting amine is acetylated with acetic anhydride or benzoylated with benzoyl chloride 

For directions and examples see Cheroms, p 581, V L Ipatieff and L A Schmerling, J Amer Chem 
Soc , 59, 1056 (1937), 60, 1476 (1938), 65,2470 (1943) 


o-Aroylbenzoic acid (product with phthalic anhydride) 



AICI3 


^jrv^^COAr 
o-Aroylbenzoic acid 


From the aromatic hydrocarbon, phthalic anhydride and aluminum chloride in carbon disulfide 
For directions and examples see Cheroms, p 548, Shriner, p 250. Vogel, p 519, Wild, p 28, H W Un¬ 
derwood and W L Walsh, y Amer Chem Soc , 57, 940 (1935) 

From the aromatic hydrocarbon, phthalic anhydride and aluminum chloride without solvent 
See G F Lewenz and K T Serijan, 7 Amer Chem Soc, 75, 4087 (1953) 

2,4-Dinitrobenzenesulfenyl chloride derivative (Aryl 2,4-dinitrophenyl sulfide) 



Aryl 2.4-dinilrophenyl 
sulfide 


From the aromatic hydrocarbon, 2,4-dinitrobenzenesulfenyl chloride and aluminum chloride m 1,2-dichlo- 
roethane 

For directions and explanations see Cheroms, p 585, C M BuessandN Kharasch, 7 Amer Chem Soc, 
72, 3529(1950) 


Picrate 




Picrate NO 2 

(Molecular complex) 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted tor the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE IV (Continued) 

From the alkyl-substituted aromatic hydrocarbon with potassium permanganate in sodium hydroxide or 
sodium carbonate solution 

For directions and examples see Cheronis, p 585, 627, Linstead, p 50, Shriner, p 250, Vogel, p 520, 
Wild, p 26 

From the alkyl-substituted aromatic hydrocarbon with sodium bichromate and sulfuric acid 
See Cheronis, p 627, Shriner, p 250, Wild, p 26 

Sulfonamide * 

NHj 

ArH -H ClSOjH — ArSOjCl —-^ ArSOjNHj 

Sulfonyl Sulfonamide 

chloride 

From the aromatic hydrocarbon and chlorosulfonic acid in chloroform, followed by aqueous ammonia 
For directions and examples see Linstead, p 49, Wild, p 27, E H Huntress and F H Carten, J Amer 
Chem 5oc . 62, 511 (1940), E H Huntress and J S Autenrieth, 7/Iwer Chem 5oc , 63, 3446 (1941) 

From the aromatic hydrocarbon with chlorosulfonic acid without solvent, followed by ammonolysis with 
dry ammonium carbonate 
See Wild, p 27 


•Derivatives recommended for first trial 

WARNING This is nol an inslruclion manual References should beconsulled for Ihe preparalion of derivatives 

34 


Copyright 1967 by CRC Press, Inc. 



TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* 













2.4-Di- 









1 3 5 



Phthalic 

nilro- 


No 

Name 

Boiling 
point, "C 

Melting 
point, *C 

n20 

"d 

Df 

Picrate 

Tnnitro 

benzene 

deriva* 

Nitro 

derivative 

Acetamido 

derivative 

anhy 

dride 

deriva- 

phenyl 

sulfenyl 

chloride 

Miscellaneous 








tive 



tive 

deriva- 













live 


1 

Benzene 

80 1 

5 5 

1 soil 

0 87901 

84 


1,3-di 


127 

120 

Sulfonamide, 156 









89, 

1,3,5 
m 122 





2 

Toluene 

1106 

-95 

1 49613 

0 86694 

88 2, 


2A-di 70 

2A-di 

137 

102 3 

Oxid —*■ benzoic 







pa 



221 



acid, 121, Sulfon- 







yel 






amide, 137 

3 

Ethylbenzene 

136 2 

-939 

1 49594 

0 86690 

96 6, 


2.4.6-f/'i 

2A-di 

122 . 

97 

Oxid —► benzoic 







pa 


37 

223 

128 


acid, 121, Sulfon- 







yel 






amide, 109 

4 

1,4'Xylene 

138 3 

13 26 

1 49581 

0 86105 

90 


2,3,5-/ri 


132. 

134-5 

Oxid -►lere- 









139 


148 


phthalic acid, 

> 300, subi , 
Sulfonamide, 147 

5 

1,3-Xylene 

139 1 

-47 89 

1 49722 

0 86417 

91 


2.4,6-//'/ 


126. 


Oxid —► isophthalic 









183 


142 


acid, 348, h w , 
Sulfonamide, 137 

6 

1 ^-Xylene 

144 4 

-25 18 

1 50545 

0 88020 

88 


4,5-di 


ng 


Oxid — phthalic 









118 




acid, 206 8. 
Sulfonamide, 144 

7 

Isopropylbenzene (Cumene) 

152 4 

-96 04 

1 49146 

0 86179 



2,4.6-/ri 

A^mono 

133 


Oxid — benzoic 









109 

106, 



acid. 121 Sulfon- 










2A-dt 



amide, 106 

• 









216 




g 

n-Propylbenzene 

159 2 

-99 59 

1 49202 

0 86204 

103 


2,4-di 

A-mono 

125 


Oxid — benzoic 









b p 

96, 












150' 

2,4-di 













208 




9 

i-Ethyl-3-inelhylbenzene 

161 3 

-96 55 

1 49661 

0 86455 







Oxid — isophthalic 


(m-Ethyltoluene) 











acid, 348, h w 

10 

1 -EthyM-methylbenzene 

162 1 

-62 35 

1 49500 

086118 







Oxid — tere- 


(/7-Ethyltoluene) 











phthalic acid, 

>300, subl 

II 

1,3,5-Triinethylbenzene 

164 7 

-44 72 

1 49937 

0 86518 

97 


lA-dt 


212 


Oxid Inmesic 


(Mesilylene) 







86 . 




acid, 380, Sulfon- 









2.4,6- 
m 235 




amide, 141 

12 ' 

, l-Ethyl>2-niethylbenzene 

165 2 

-80 83 

1 50456 

0 88069 







Oxid phthalic 


(o-Elhylloluene) 











acid, 206 8 

13 

/er/>Butylbenzene 

169 1 

- 58 34 

1 49266 

0 86650 



2,4-di 

A-mono 


130 1 

Oxid —► benzoic 









62. 

170, 



acid, 121 









2,4,6- 

2A-di 












m 124 

210 




'l4 

1,2,4-Tnmethylbenzene 

169 4 

-4391 

1 50484 

0 87582 

97 


3,5,6-/r/ 




Oxid tnmellitic 


(Pseudocumene) 







185 




acid,225 35d 

15 

Isobutyibenzene 

172 8 

-51 53 

1 48646 

0 85321 




A-mono 


99 100 

Oxid benzoic 










127 0 



acid, 121 










7 5 




16 

.rec-Butylbenzene 

173 3 

-75 57 

1 49020 

0 86207 



2A-di 

A-mono 


88-9 

Oxid benzoic 









b p 

126, 












161 2'* 

2,6-di 













192 




17 

3>Isopropyl-l-methylbenzene 

175 1 

-63 75 

1 4930 

0 8610 









(3-Isopropylloluene, m- 
Cymene) 













•Denvalive data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. OUGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2 4 -Di 









1 3,5 



Phthalic 

nilTO- 


No 

Name 



n*o 

Df 

Picrate 

Tnnjtro- 

benzcne 

deriva 

Nitro 

derivative 

Acetamido 

derivative 

anhy¬ 

dride 

deriva- 

phenyl 

sulfenyl 

chloride 

Miscellaneous 








live 



live 

deriva 













tive 


18 

1,2,3--TriniethyIbenzene 

176 08 

-25 41 

1 51393 

0 89438 

90 5 






Oxid — ^ hemimel- 


(Hemimellitene) 











Iilicacid, 190 7d 

19 

;ran5>Propenylbenzene 

176 5 

-27 1 

1 5463« 

0 902 










7 5 

to 













-25 9 










20 

Indane 

177 

-51 4 

1 5381 

0 9645 








21 

4-Isopropyl-l-methylbenzene 

177 1 

-67 94 

1 4909 

0 8537 





123 4 


Sulfonamide, 115 

- 

(4-lsopropyltoluene. 







54. 






4-Cymene) 







2.3,6 
m m 





22 

2-lsopropyl-l-methylbenzene 

178 35 

-71 71 

1 5006 

0 8766 







Br^ —^ Tetrabromo, 


(2 Isopropylloiuene 
2-Cymene) 











59 5 60 5 

23 

1,3-DiethyIbenzene 

181 1 


1 49552 

0 86394 



2,4.6-^r; 


114 











62 





24 

l'Methyl-3-propylbenzene 

(fw-Propyltoluene) 

181 8 


1 4936 

0 8610 








25 

Indene 

182 4 

-2 

1 5764 

0 9915 

98, yel 






Acid ->■ polymer 

26 

n-Butylbenzene 

183 27 

-88 15 

1 48979 

0 86013 




4-mono 

97 

72 3 











105 













2A-di 













214 




27 

l-MethyM-propylbenzene 

(;>-Propyltoluene) 

183 3 


1 49i9 

0 8584 








28 

1,2'Diethylbenzene 

183 4 


1 50346 

0 87996 








29 

1,4-Diethylbenzene 

183 8 


1 49483 

0 86196 








30 

M-Dimethyl-S-ethylbenzene 

183 8 

-84 4 

1 4981 

0 8648 



2,4,6-(ri 




Brj -► Tnbromo, 89 









1170 













7 6 





31 

l•Methyl-2>propylbe^ze^e 

(o-Propylloiuene) 

184 8 

-60 2 

1 4998 

0 8744 








32 

2,2-Difnethvl-l>phenylpropane 

(Neopentylbenzene) 

186 


1 4880 

0 858 








33 

1,4>Dhnethyl-2-ethylbenzene 

186 9 


1 5043 

0 8772 



3,5,6-/r/ 

4~mono 



Sulfonamide, 107-8 









127 8, 

142. 












al 

2.4-di 













181 




34 

2>Methyiindane 

1870 


1 5070 

0 9034 








35 

3-MethyU2-phenylbutane 

188 


1 486 

0 8701 




4-mono 



4-Benzamidodenv , 










147 8. 
2,4-i2/ 

193 



141 2 

36 

l-Methylindane 

188 90 


1 5274 

0 939 







Heat with Pt at 













310-350 ^ Naph¬ 
thalene, 80 3 

37 

l,3~Ditncthyt-4-ethylbenzene 

188 4 

-63 0 

1 5038 

0 8763 



2,5,6-/Z( 




Br^ — 2,5,6-Tn- 









127 5 




bromo, 94 5, 81 2 









90 





38 

3-r^r/*Butyl-l-methylbenzene 

189 3 

-41 39 

1 4944 

0 8657 









(3-/m-Bulyltoluene) 












39 

1,2*Diinethyl-4-ethylbenzene 

189 55 

-67 1 

1 5031 

0 8745 







Oxid —► tnmel- 













liticacid, 225 35 d 

40 

l,3-Dimethyl-2-ethylbenzene 

190 


1 5107 

0 8904 







Oxid -♦hemimel- 













litic acid, 190'7 d 


• Denvaiive data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2 4 Di 









1 3 5 



Phthahc 

nitro 


No 

Name 

Boiling 
point °C 

Melting 
point *C 


Df 

Picrate 

Tnnitro 

benzene 

denva 

Nitro 

derivative 

Acetamido 

derivative 

anhy 

dnde 

denva 

phenyl 

sulfenyt 

chloride 

Miscellaneous 








tive 



live 

denva 













tive 


41 

3>Phenylpentane 

191 


1 4877 

0 8649 




A-mono 



4 Benzamidodenv , 










145 6 

2 4-di 

199 200 



154 

42 

]-Ethyl>3*isopropylbenzene 

192 



0 859 








43 

2-Me(hyl-2-phenylbutane 

192 38 



0 8737 




4 mono 



4 -Ben7dmidodenv 










142 



112 3 










2idi 






i 






i 

181 




44 

4-/m-Butyl-l-methylbenzene 

192 8 

-52 49 

1 4918 

0 8612 



Ibdt 96 






{A-tert Butylloluene) 












45 

r-Ethyi>2-isopropylbenzene 

193 


1 5080 

0 888 








46 

2-Phenylpentane 

193 


1 4876 

0 8576 




A-mono 



4 -Ben7amido 127 8 










107 

2 A-di 













181 2 




47 

1,2-Dimethyl>3-ethylbenzene 

193 9 

-49 ^ 

1 5117 

0 8921 







Oxid ^ hemimel- 













litic acid 190 7 d 

48 

3-jec-Butyl-l-methy\benzene 

194 


1 490 

0 858 









(3-5^c-Butyltoluene) 












49 

3-Isobutyl-l>methvlbenzene 

194 


1 4888 

0 8536 









(3-Isobutyltoluene) 












50 

<^-2-Methyl-l>phenylbutane 

194 


1 4880 

08617 








51 

l,3-Diinethyl>5-isopropyI- 

194 5 


1 4955 

0 8591 







Oxid ^tnmesic 


benzene 

191 










acid, 380 

52 

2 -Phenyl-c/5-2-butene 

194 5 


1 5402"’ 

0 9191" 






81 2 


53 

4-Isobutyl-l-methylbenzene 

196 


1 4874 

0 8517 









{p Isobutvltoluene) 












54 

2 -5ec-Buty!-l-methylbenzene 

196 


1 497 

0 873 









{2-sec Butvitoiuene) 












55 

2<Isobi]tyUl-methylbenzene 

196 


1 4935 

0 8649 









(o-Isobulyltoluene) 












56 

1,4-Dimethyl-2-isopropyl- 

196 2 


1 5010 

0 8738 









benzene 












57 

l-EthyM-isopropylbenzene 

196 6 


1 4923 

0 8585 








58 

f/,/-2-IVfethyl-l-phenylbutane 

197 


1 486 

0 859 




A-mono 



4-Benzamido 126 










115 6 













2 4di 













193 4 




59 

I,2,3y5-Tetramethylbenzene 

197 9 


1 5125 

0 8899 



4 6-di 


213 




(Isodurene) 







181 157 





60 

3-Methyl-l-phenylbutane 

198 9 


1 4847 

0 8558 




A-mono 





(Isopentylbenzene) 

196 







114 

2A-di 

215 6 




61 

1,3*Dimethyl-2-isopropyl* 
benzene 

199 


1 509 

0 890 








62 

1,3-DiinethyM-isopropyl- 

199 1 


1 5018 

0 869 









benzene 

195 











63 

3-IVIethylmdene 

199 2 


1 55907"" 

0 9640 

76 8, 

1 








200 




or - 









198 5 




yel, 













al 







64 

4 -5ec>Butyl>]>methylbenzene 

200 


1 4932 

0 8650 









(;?-5ec-Butyltoluene) 













*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2 4-Di 









1 3,5- 



Phthalic 

nitro- 


No 

Name 

Boiling 
point, 'C 

Melting 
point *C 

"d 

■ 

Picrate 

Tnnitro 

benzene 

denvd- 

Nitro 

derivative 

Aceiamido 

derivative 

anhy¬ 

dride 

derwa- 

phenyl 

sulfenyl 

chloride 

Miscellaneous 








tive 



tive 

deriva- 







■1 






tive 


65 

2*/ert-'Butyl>l -methylbenzene 

(2-rcrf-Butyltoluene) 

200 5 


1 5076 

0 8897 








66 

3,5-Diethyl-l-methylbenzene 

200 7 

-74 12 

1 4969 

0 8630 



2,4,6-/r( 






(3,5-Diethyltoluene) 







106 6 5 





67 

2-Butyl-l-methylbenzene 

201 , 


1 4958 

0 8721 









(2-Bulylloluene) 

208 











68 

l-Ethyl-3-propylbenzene 

201 


1 4930 

EElia 








69 

] ,2-Dimethyl-4-isopropyl- 

201 8 


1 4993 










benzene 












71 

1,2'-DimethylO-isopropyU 

202 6 


1 508 

0 888 









benzene 












72 

l'Ethyi-2-propylbenzene 

m 


1 4992 

0 8744 








73 

l^-Di*isopropylbenzene 


-63 1 

1 4883 

0 85593 



^,6-di 













76 9 7 2, 
2-ProH 





74 

] ,2-Diethyl-4-methylbenzene 

203 6 


1 5039 

0 8762 








75 

1,2*Di>tsopropylbenzene 

203 8 



0 8771 








76 

l,4-Dimethyl-2>propyl-‘ 

benzene 

204 3 


Hjll 

0 8717 








77 

1,23,4'Tetramethylbenzene 

205 0 

-6 3 

1 5201 

0 9053 

92-5 


S.6-di 






(Prehnitene) 







176 





78 

I-Ethyl-4-propylbenzene 

205 


1 4921 

0 8594 








79 

3-Butyf*l>methylbenzene 

205 


1 491 

0 859 









(m-Butyltoluene) , 












80 

2,4-Diethyl-I-methylbenzene 

205 


1 5027 

0 8748 









(2,4-Diethyltoluene) 












81 

n-Pentylbenzene 

205 4 

-75 

1 4878 

0 8585 




4‘mono 



4-Benzamido, 128 9 










101 -2, 













2.4-1/, 













202 




82 

3-Methyl-3-phenylpentane 

206 


1 4958 

0 8755 








83 

1 ^-Dimethyl-5-iert-butyl- 

206-6 5 

-21 5 

1 4958 

0 8 645 



2,4,6-(ri 






benzene 







107 (one 

form). 

114 

(another 

form) 





84 

l,3-Dimethy}-4-propyl benzene 

206 6 


1 4998 

0 8723 








85 

1,2>DieChyl-3-methylbenzene 

206 6 


1 5105 

0 8910 








86 

4'Butyl'l-niethylbenzene 

207 


1 490 

0 857 









(4-Butyltoluene) 












87 

2,5-Diethyl-l-methytbenzene 

(2,5-Diethyltoluene) 

207 1 


1 5034 

0 8758 








88 

1,2>3y4-Tetrahydronaphthalene 

207 6 

-35 79 

1 54135 

0 9702 



SJ-di 


153 5 


Ch -5,6,7,8- 


(Tetralin) 







95 




Tetrachloro, 172 

89 

1 p3-Diethyl*2-propylbenzene 

207 6 


1 5063 

0 8856 









2,6oDiethyUl*niethylbenzene 

(2,6-Diethyltoluene) 

208 8 


1 5106 

0 8907 








91 

1,2-Dimethyl-4-propylbenzene 

208 9 


1 5000 

08715 








92 

1 t3-Dimethyl-5-propylbenzene 

209 


1 4933 

0 8610 








93 

2-Methyl-3-phenylpentane 

209 


1 4912 

0 8678 








94 

4-rer;*Btttyl-l^-dimethyl- 

210-4 



0 9372" 



2,5,6-tri 






benzene 







112 ,al 





95 

1,4-Di-isopropyibenzene 

2104 

-17 1 

1 48983 

0 85676 








96 

1,2>Dimethyl>3-propylbenzene 

i— . - . 

210 7 



0 8864 









•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2.4-Di- ; 









1 3.5 



Phthalic 

niiro- 


No 

Name 


Melting 
point, *C 

n*® 

Df 

Picrate 

Tnniiro- 

benzcne 

denva 

Nitro 

derivative 

Acetamido 

derivative 

anhy¬ 

dride 

denva- 

phenyl 

sulfenyl 

chloride 

Miscellaneous 








live 



live 

denva- 













live 


97 

l-/er/-ButyM-ethylbenzene 

211 


1 4950 

0 8635 



2,6-di 













94 5.al 





98 

fy,/-3-Phenylhexane 

211 


1 4867 

0 8596 




2A-dt 






208 3 







207 8 




99 

2-E(hyl-l ,3,S-(rimethyl- 

2124 

-12 2 

1 5074 

0 883 



4.6-f// 






benzene 







11 l.al 





100 

3-Ethyl-4-isopropyl-l-metKyU 

213 


1 5006 

0 8722 









benzene 












101 

S'Ethyl-1,2,4-trimethy (benzene 

213 

-13 s 

1 5075 

0 833 



i.b-di 




3,6-Dibromo, 60-1, 






1 



87 8.al 




acel 

102 

6-Ethyl-l,2,4-triniethyibenzene 

213 


1 5118 

0 8897 








103 

2-Phenylhexane 

214 


1 4882 

0 8600 




lA-di 













178 




104 

2-Methyl'1-phenylpentane 

215 


1 4847 

0 8624 








105 

4-Isopropyl-l-propylbenzene 

215 


1 4972 

0 8614 ; 








106 

13-Dipropylbenzene 

215 8 


1 5155" 

0 9137' 








107 

5-Ethyl-l,23-trimethvlbenzene 

215 8 


1 5101 

0 8863 








108 

3-Ethyl-l ,2,4-triniethylbenzene 

2166 


1 5133 

0 895 



5.6-di 













79 80, 





109 

1,2,4-Tnethyibenzene 

217 7 


1 4982 

0 8791 


1 






110 

1,3,5-Triethylbenzene 

218 


1 4965 

0 8568" 



2,4,6-tr; 


129 


2,4.6-Tribromo, 105 



211 2 






1124 













26 





111 

2-Methyl-1,2,3,4-tetrahydro- 

218 


1 5311 

0 952 







1 


naphthalene (2 Methyl- 
tetralin) 












112 

l-Methyl-l,2,3,4-tetrahydro- 

219 


1 5357 

0 9580 









naphthalene (1-Methyl' 
lelraiin) 












113 

4-EthyI-1,2,3-triniethyl- 

220 4 


1 5180 

0 9019 









benzene 












114 

1,4-Dipropylbenzene 

221 


1 4914 

0 8564 








115 

3-Methyl-l-phenylpentane 

1221 


1 4876 

0 8605 








116 

2-Propyl-l 3,5-trimethyl- 

221 


1 5033 

0 8782 









benzene 












117 

U-Djniethyl-J,2,3,4-tetra- 

221 


1 5292 

0 950 



Ar-)!, 






hydronaphthalene (IJ - 
Dimelhyltetralin) 







di 64 5 





118 

3-rerr-Butyl-l-i$opropyl- 

222 


1 4832 

0 8512 









benzene 












119 

l-Methyl-3-pentylbenzene 

(3-Penlylioluene) 

223 


1 4911 

0 8593 








120 

4-tert-Butyl-l-isopropyl- 

224 


1 4872 

0 8665 









benzene 












121 

2-Methyl-2-phenylhexane 

225 


1 4943 

; 0 8737 








122 

2,4-Di-i$opropyl-1 -methyl- 
benzene (2,4-Di-isopropyl- 
toluene) 

225 


1 4990 

10 8664 








123 

3-Methyl-3-phenylhexane 

226 


1 4980 

0 8776 








124 

n-Hexylbenzene 

226 1 

-61 2 

1 4864 

0 8575 




2A-di 













205 6 




125 

3-Phenylheptane 

227 


1 4862 

0 8607 








126 

2,6-Di-isopropyl-l-niethyl- 

228 


1 5032 

0 8768 









benzene (2,6-Di-isopropyl- 
toluene) 













*Deriv4tive data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2,4 Di 









13 5 



Phthdlic 

niiro 


No 

Name 

Boiling 
point, ‘C 

Melting . 
point “C 

f,20 

Di" 

Picraie 

Tnnitro I 
benzene 
denva- 

Nitro 

derivative 

Acetamido 

derivative 

dnhy 

dnde 

denva 

phenyl 

sulfenyl 

chloride 

Miscellaneous 








live 



live 

denva 













live 


127 

5-Propy}'! ,2,4-(ri methyl- 

228 


1 5095 

0 887 









benzene 












128 

6-Methy|--1,2,3,4-tetra- 

229 


1 5357 

0 9537 








i 

hydronaphthfliene (6- 

Methyltetrahn) 












129 

2,2-Diinethyl-l,2,3.4-tetra- 

230 

i 

1 5200 

0 935 








1 

hydronaphthalene(2 2 
Dimethyltetralin) 


1 










130 

2-Phenylheptane 

231 

i 

1 4863 

0 8610 



i 





131 

S-Methyl-l ,2,3,4-tetra- 

234 4 


1 54395 

0 9720 









hydronaphthaiene (5- 

Melhyltetralin) 



i 



! 






132 

2 -Ethyt-l, 2344 -tetrahydro- 

235 

i 

1 523 

0 938 



1 






naphthalene (2-Ethyltetralm) 












133 

Cyclohexylbenzene 

235-6 

7 8 

1 5329 

0 9502 



i 





134 

l-Echyl-l,2,3,4-tetrahydro- 
naphthalene (1-Ethyltetralm) 

236 


1 5321 

0 9535 



j 





135 

2,5-Dimethyl>| ,2,3s4>tetra- 

236 


1 526 

0 946 









hydronaphthaiene (2,5- 
Dimelhylleiralin) ' 












136 

2,8-Dimethyl-l,23<4-tetra- | 

236 


1 526 

0 941 









hydronaphthaiene (2,8- 
Dimelhyllelrahn) 












137 

2,7-DimethyUI ,2,3y4-tetra- 

237 8 


1 526 

0 941 


i 







hydronaphthaiene (2,7- 
Dimethyltelralin) 



i 









138 

2«6-Dimethyl-143«4-tetra- 

238 


1 526 

0 941 







Oxid — trimellitic 


1 hydronaphthaiene (2,6- 
1 Dimethyltetralin) 











acid 225 35 d 

139 

lyl-Di-f^C'butylbenzene 

239 


1 4892 

0 8590 








140 

' l,5-Dimethyl-l,2,3y4-tetra- 
hydronaphthaiene (1,5 

Dimethyltetralin) 

239 


1 526 

0 9410 








141 

3'Ethyl-3-phenylhexane 

239 


1 4943 









142 

6-Ethyl-1,23*4-tet ra hyd ro- 

241 


1 

0 9568 









naphthalene (6 Ethyl- 
tetraiin) 












143 

2-Methyl-l -phenyl-l-butene 

241 2 


1 528'“ 








Nitrosit, 129 30 

144 

5-Ethyl-1,2,3,4-tetrahydro- 

242 


1 540 

0 973 









naphthalene (5-Ethvltelrahn) 





t 







145 

fi-Heptylbenzene 

244 


1 4875 

0 8595 








146 

l-Methylnaphthalene 

244 8 

-30 57 

1 6174 

1 02025 

! 142. 

153 5 

4-mono 


68 


Styphnate, 135, al 







t or- 

4 5. 

71, 











red. 

al 

4,5-d; 











! al 


143 





147 

5,6-Diniethyl-t,24,4-tetra- 

252 


1 552 

0 975 







Oxid -*■ melo 


hydronaphthaiene (5,6 











phanic acid, 238- 


Dimethyltetralin) 










j 

42 

148 

6 J-Dimethyl-l 423s4-tetra- 

252 

10 

1 5360 

0 954 



5,8 di 






hydronaphthaiene (6.7- 
Dimethyltetralin) 







203 



1 


149 

5,7-Dimethyl-l,23,4-tetra- 

253 1 

-6 

1 5405 

0 9583 







Heating with S at 


hydronaphthaiene (5,7 











320'-* 1,3-Di- 


Dimethyltetrahn) 

! 


1 

1_ 


1 

1 


1 

1 

1 

melhylnaphlha- 
lene, b p 263 

1 


’Derivative data given m order m p , crystal color, solvent from which crystallized 


40 


Copyright 1967 by CRC Press, Inc. 








TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boiling 
point *C 

Melting 
point *C 

”d 

Df 

Picralc 

1 3 5 
Trinitro 
benzene 
deriva¬ 
tive 

Nitro 

derivative 

Acetamido 

derivative 

Phthdiic 

anhy 

dnde 

deriva¬ 

tive 

2.4-Di 

nitro 

phenyl 

sulfenyl 

chloride 

deriva 

tive 

Miscellaneous 

150 

5,8-Dimethyl-1,2,3,4-tetra- 

254 


1 547 

0 967 







Healing with S at 


hydronaphthalene(5.8- 











230°^ 1,4-Di- 


Dimethyltetralin) 











methylnaphiha- 













lene, b p 268 

151 

2-Ethylnaphthalene 

257 9 

-7 5 

1 59761 

0 9922 

77 0 

88 9, 





Styphnate, 88 90 







7 5. 

2- 












al 

PrOH 






152 

1-Ethylnaphthalene 

258 67 

-13 88 

1 6062 

1 00816 

98 5 

1115 





Styphnate 111 3, 








12,al 





at 

153 

1,7-Dimelhylnaphthalene 

263 

-13 

1 60831 

1 0115 

121 

137 





Styphnate, 143 

154 

1,6-Dimethylnaphlhalene 

263 

-14 

1 6072 

1 003 

114 5 

139 





Styphnate. 122 







or , 

yel 












al 







155 

1,3-Dimethylnaphthalene 

263 

-4 0 

1 6078 

1 0063 

118 

135, 





Styphnate, 117 8, 








yel , 





w -me al , 2,4,7- 








al 





Tnnitrofluorenone 













denv ,142 5, or 

156 

/i-Octylbenzene (1 -Phenyl- 

264 5 

-36 

1 4845 

0 8562 



2 4-<f/ 2 






octane) 












157 

l-Allylnaphthalene 

265 7 


1 6140 

1 0228 

69 







158 

1-Isopropylnaphthalene 

267 9 

-16 

1 5950 

0 99565 

85 6 






Dimer 198 5 9 5 













Tetrabromo, 141 

159 

1,4-Diniethylnaphthaleiie 

268, 

7 66 

1 6127 

1 0166 

144, 

165 6 





Styphnate, 126-7 



262-4 




or , 

yel, 





or me al 







me 

me 












ai 

al 






160 

1,1-Diphenylethaiie 

268-70 


1 5761 

1 0033 







Oxid —► benzo- 













phenone, 49 

161 

2-lsopropylnaphthaiene 

a)268 2 


1 5772 

0 9795 

93 5, 









b)262 


1 5861 


91 3 







162 

2-Propylnaphthalene 

273 5, 


1 5872 

0 9770 

93 4, 

99 




! 




277 9 




or 













al 







163 

l-Propylnaphthalene 

277, 

-10 

1 5952 

0 9918 

91 2 

86 7, 








272 5 





al 






164 

1,3,7-Triniethylnaphthaleiie 

280 

13 5 

1 5759 

1 007 

144, 






Styphnate 1515 







or , 






or me al 







al 







165 

l-Isopropyl-7-niethyl- 

282 


1 5884 

0 9833 

102, 






Styphnate, 166 


naphthalene (Apocadalene) 





or , 






(163-4), yel , al 







al 







166 

/i-Nonylbenzene (1 -Phenyl- 

282 

-24 

1 4838 

0 8558 







4-Sulfonamide, 


nonane) 











94 5-5 0 Maleic 













anhydride — 3- 













(4-Nonylbenzoyl) 













acrylic acid, 82 3 

167 

2-Butylnaphthalene 

283-5, 

-8 1 

1 57774 

0 9673 

71 3, 









292 




or - 













yel, 













ai 







168 

2-re/'/-Butylnaphthalene 

285-90 

-4 

1 5768 

0 9687 

102 3 







169 

Iwerz-Butylnaphthalene 

287 9 


1 5726 

0 9629 

96, yel 







170 

1-Butylnaphthalene 

289 34 

-19 76 

1 5819 

0 97673 

104 5, 













or - 













yel 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a) Liquids. (Listed in order of increasing b.p.)* (Continued) 













2.4-Di- 









1.3.5- 



Phthalic 

nitro- 


No 

Name 

Boiling 
point, *C 

Melting 
point, *C 



Picrate 

Trinitro- 

benzene 

denva- 

Nitro 

derivative 

Acetamido 

derivative 

anhy¬ 

dride 

denva- 

phenyl 

sulfenyi 

chloride 

Miscellaneous 








live 



live 

denva- 













live 


171 

4,5-Benzindane (! ,2-Cyclo- 

294 5 


1 6290 

1 066 

no 

119 20 





2,4,7-Trinitro- 


pentanonaphthalene) 











fluorenone deriv , 
133 

172 

n-Decylbenzene (1 - Phenyl- 

300 

-14 38 

1 48319 

0 85553 









decane) 












173 

I'PentyInaphthalene 

307 

-22 

1 5725 

0 9656 


75.yel 






174 

2>Pentylnaphthalene 

310 

-21 

1 5694 

0 9561 


74, yel 






175 

n-Undecylbenzeiie (n-Hendecyl- 

316 

-5 

1 4828 

0 8553 







4-Sulfonamide, 


benzene, 1-Phenylundecane) 











95 7 6 2 

176 

1-Hexylnaphthalene 

322 

-17 7 

1 5647 

0 9566 


69 74 






177 

2-Hexylnaphthaiene 

324 

-5 6 

1 620 

0 9479 


67-8, 













yel 






178 

n-Dodecylbenzene (1 -Phenyl- 

331 

3 

1 4824 

0 8551 







4-Sulfonamide, 97 5 


dodecane) 












179 

1-Heptylnaphthalene 

340 


1 5582 

0 9491 








180 

2-Heptylnaphthalene 

341 

1 

1 5556 

0 9410 








181 

Tridecylbenzene (1 -Phenyl- 

346 

10 

1 4821 

0 8550 









tridecane) 












182 

1 -Octyinaphthalene 

356 

-20 

1 5532 

0 9427 








183 

2-Octylnaphthalene 

357 

2 forms 

1 5501 

0 9356 











stable 
-0 5, 

meta¬ 

stable 

13 






i 

i 

i 




184 

1-Nonylnaphthalene 

372 


Wm 

0 9371 








185 

2'Nonylnaphthalene 

372 

12 

IE9 

0 9298 




i 




186 

1‘Decylnaphthalene 

387 



0 9322 

_ 


_i 






*Derivalive data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Picrate 

Styphnate 

sym-Tn- 

nitro- 

benzene 

derivative 

2,4 7-Tri- 
nitrofluo- 

renone 

derivative 


B 

2,4-Di- 

nitro 

phenyl 

sutfenyl 

chloride 

deriva¬ 

tive 

Miscellaneous 

1 

1,2«6-Tnmethylnaphthalene 

14 

146'“ 

122-3, al 

150-1,al 






nff 1 6010 

2 

Diphenylmethane 

26 7 

264 7. 





2.4,2',4'- 



ng’ 1 5770, D“ 




261 2, 





tetra 



1 0056. CrO, — 




120'“ 





172 



Benzophenone, 49 

3 

1,23-Trimethylnaphthalene 

27 8,al 

125-30'" 

143, or , 

143 5, 

154 6. al 





n(,’ 1 5725 





ai 

yel 







4 

1,6,7-T rimethyinaphthalene 

28, me 

285, 

125 6, 

148-9, 

142-3, 








al 

138'" 

or, me 

or. me 

yel . me 






_ -.. — . 




ai 

al 

a) 






5 

2-Isopropylazulene 

31, bl - 




di 113 4 








vlt 










6 

1,4-Dimethyl-7-isopropyi- 

31 5, bl- 

167-8'" 

122 2 5, 

105-6, 

151-1 5 





DJ" 0 9728 (super- 


azulene (d-GuaiazuIene) 

vlt , al 


bl ,al 

bl , me 






cooled) 2,4,6-Tri- 






al 






nitrotoluene denv , 












89 

7 

2,6-Dimethylphenanthrene 

33-4, me 


135 6, 

148 50, 









al 


yel, al 

yel, me 












al 







$ 

l,2,5>Trimethylnaphthalene 

33 5, 

147 8" 

138 40, 

131,al 

159-60. 





nff 1 6110. Dg 



31-2, al 


al 


al 





1 0103, 2.4.6-Tri- 












nitrotoluene denv , 












90 0 5 

9 

l>Propy}phenanthrene 

34 5, me 


100-1, 










al 


yel, me 












at 








10 

5-Isopropylazulene 

34 5 




134, 












122 3 






II 

2>Propylphenanthrene 

35-6,al 

no"-" 

91 2,al 








12 

2>Methylnaphthalene 

37-8, 

240-2, 

116, al 


123, yel 

125 6, 

1 -mono 



CrOs -► i3-Naphthoic 



34 4 

110-2'“ 




a) 

81 



acid, 182 

13 

l*Ethyl-5*methylnaphthalene 

40, al 

133'“ 

97, or, 












al 








u 

9-lsopropyiphenanthrene 

41-2 


109-10 








15 

6-lsopropyiazulene 

43 




124 






16 

2-Ethyl-6-methylnaphthalene 

44 5 

145 50" 

109, or 

119, yel 

116-7, 





2,4,6-Trinitrotoluene 







' yel 





denv , 62, yel 

17 

2-Isopropylphenanthrene 

44-5,al 


108, yel, 












me al 








18 

6-Isopropyi-l-methyl- 

45-6 


143, or 









phenanthrene 











19 

2>Ethylazulene 

45 5, 


no 1 


107 








44-5, bl 










20 

2,5-Dimethylphenanthrene 

46 7,al 

204-5'“ 

127-9, 

132-3, 











yel, a! 

or, al 







21 

MfS-Trimethylnaphthalene 

47, me 

139 5'“ 

141-2, 

138, yel 









al 


me al 








22 

3>Ethyl-6-methylphenanthrene 

47-8 


156-6 5, 












or 








23 

2-Methylazulene 

47-8 


130-1, 


140-1, 










bl ,al 


dk red. 












al 






24 

MfS-Trimethyinaphthalene 

48, me 


127 5, 

140 5, al 









al 


or , al 








25 

4-Methylphenaiithrene 

49 50, 


140-1, al 

135, or, 









95% al 



al 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point “C 

Boiling 
point "C 

Picrate 

Styphnate 

sym Tri- 
nitro- 

benzene 

derivative 

2 4 7-Tri 
nitrofluo- 

renone 

derivative 

Nitro 

derivative 

Phthalic 

anhy¬ 

dride 

deriva¬ 

tive 

2.4-Di- 

nitro- 

phenyl 

sulfenyl 

chloride 

deriva¬ 

tive 

Miscellaneous 

26 

1,4-Dimethyiphenanthrene 

50 1 


143 5, 

135 5 









(cor), 


or -yel 

6 5, or 









me al 










27 

Bibenzyl (1,2-Diphenylethane) 

53 

284 



102 


4,4 -dl 


132 3 

D;11 0 9782,CrO,— 









180, 



Benzoic acid, 121 









2,2',4,4 - 












tetra 












169 




28 

Methylenefluorene (Bi- 

53 


152 3 









phenyleneethylene) 











29 

3,S-Dimethylphenanthrene I 

53 4, me 


139, or. 

124 5 









al 


me al 

or -yel 







30 

13‘Dimethylazulene 

54 


164 6 


164 6, al 






31 

7-Methyi-3,4>benzphenanthrene 

54 0 4 5, 


134 0 



178 5 







al 


4 5.red, 



88 









al 








32 

Pentapiethylbenzene 

54 3, 51 

231 8 

131 


121 


b-mono 












154 




33 

1,2,4-Trimethylnaphthalene 

55-6 50, 

146'" 

148 8 5, 

123 5, 

165 6 5, 








me al 


or me 

yel , me 

me al 










al 

al 







34 

3,3'-Dimethylstnbene 

55 6 


97 









(j>^m-Di-m-tolylethylene) 

i 

1 










35 

1,4,5,7-Tetramethyinaphthalene 

56 

162 5" 

153 



152 8 












34 





36 

l,2,4,8>Tetramethylnaphthalene 

56 7 

150"’ 

145 5 


167, red. 





2 4,6-Trinitrotoluene 







me dl 





deriv , 88 yel 

37 

2,9>Dimethy)phenanthrene'' 

56 7, al 


138, yel , 












al 








38 

1,5-Dimethylphenanthrene 

57 8. me 


134 5, 










al 


or. me 












al 








39 

2-Benzylnaphthalene 

58 

350 

93 4, 



124 3 




D" 1 176 





yel , al 



54 





40 

1‘Benzylnaphthalene 

58 9 

350 

103-4, 







D' 1 166 





yel 








41 

1,2-Diniethyiazulene 

58 9, bl , 


129 30, 


166 7 








al 


bik , al 


br -blk . 






42 

9-Propylphenanthrene 

59 

265 70"" 

99, yel , 












al 








43 

1,7-Diinethyl‘4-i$opropyl- 

60, al -w 


92,or - 

120, yel 








naphthalene 



red, al 








44 

3-Methylphenanthrene 

62-3 

|140 50" 

137-8, 












yel , al 








45 

3,4-Dimelhylphenanthrene 

62 3, me 


129-30, 

142 3, 









al 


or -red, 

or -red. 











al 

al 







46 

l-Ethylphenanthrene 

62 5, al 


108-9, 

144, yel , 











or , al 

al 







47 

5>'m>Diphenylacetylene (Tolane) 

62 5,al 


11 1, yel 


96, yel 






48 

9>Ethylphenanthrene 

62 5 3 0, 

198 200 

123-4, 







DJ" 1 0603 n(,“ 



66, bz - 


or -red, 







1 6582 



pet eth 


ai 









• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 












2,4 Dl 


No 

Name 

Melting 
point “C 

Boiling 
point, *C 

Picrate 

Styphndte 

sym-T n- 
nitro 
benzene 
derivative 

2 4.7 Tn 
nitroHuo 

renonc 

derivative 

Nitro 

derivative 

Phthdlic 

anhy¬ 

dride 

deriva¬ 

tive 

nitro 

phenyl 

sulfenyl 

chloride 

deriva 

Miscellaneous 











live 


49 

1 y4,5-Triniethylnaphthalene 

63 

145'' 

144 5, 

129 30 











red, al 








50 

4'Methylfluorene 

63, al 









In H;SO, sol — grn 

51 

1,4,6,7-Tetramethylnaphthalene 

63 4,al 


148 9 



172 4 












34 





52 

1,2,3'Trimethylphenanthrene 

63 8 4 8 


187 8 , 


200 7 










or 


1 5. yel , 
bz -dl 






53 

1«8-Dimethylnaphthalene 

65 63 

140'“ 

156 148 

160 







54 

8-Methyl>3,4-benzphenanthrene 

65 6 , dl 


107 8 , 












red, al 








55 

2'Ethylphenanthrene 

67 8 , me 


95 5 6 0, 



180 7 







al 64 5 


yel , dl , 
92 3 



0 9 





56 

3,4-Benzphenanthrene 

68 , al 


120 8 - 



170 8 









8 5, red, 
ai 



1 1 





57 

1,3,7-Trimethylphenanthrene 

68 9 me 


163 4 al 

160 1 









dl 










58 

4>lsopropyl-l-methyi- 

68 8 5 


113 6 4 









phenanthrene 

me al 


or, al 








59 

4y8-Dimethylazulene 

69 70, 


157-8, 


179 80 








bl , al 


bik al 


red-br, 
al 






60 

Biphenyl 

69 2 71 

254 5 





4 

225 

142 3 

nf 1 475 Df 0 866 




145" 





237 

229, 

2,2',4,4'- 

lelra 

150 




61 

2-Methyl-3,4>benzphenanthrene 

70 4-1 0 


141 8 


145 bz 

158 8 5, 







al 


3 2, red. 


pet eth 

or red. 









bz -al 



aq al 





62 

3-Methyipyrene 

71 2, al 


211 - 2 , 







Cone H 2 SO 4 sol —► 





br -red. 







yel With grn fluo- 





bz 







rescence on heat¬ 
ing —► olive grn 

With vlt fluores¬ 
cence 

63 

I,4y7-Triniethylphenanthrene 

72 3 


141 2, 

129 30 











me al 








64 

1,4'Dimethylanthracene 

74, al 


140 






1 


66 

4,9-Dimethyl-l,2-benz. 

75 me 


116, br. 


124-5, 







anthracene 

al 


me al 


red, me 
a) 






67 

Benzalfluorene (a?* Phenyl- 
dibenzfulvene) 

76, al 


115 6 







Dibromide, 116 d 

68 

1,3-Dimethylphenanthrene 

76 7,ac 


153 5, 

165 6 









a 


or, al 








69 

l-MethyU3,4-benzphenanthrene 

77 8 

210 "* 

112-3, 



171 8 









red, ai 



2 2 





70 

3-lsopropyl-l-methyl- 

79 

ISO'" 

150 

155 








phenanthrene 












‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point. *C 

Boiling 
point. "C 

1 

Picrate 

1 

Styphnate 

i 

sym Tri- , 
nitro¬ 
benzene 
derivative 

2,4,7-Tn- i 
nitrofluo- 

renone 

derivative 

Nitro 

derivative 

Phthalic 

anhy¬ 

dride 

deriva¬ 

tive 

2 , 4 -Di- 
nitro 
phenyl ' 
sulfenyl 
chloride ^ 
deriva¬ 
tive 

Miscellaneous 

71 

1,2'-Binaphthyl 

79 80,76 


127 0-7 5 ! 

i 


145 0 









(cor ), 

1 


69 









or 








72 

2,3'D<niethylphenanthrene 

79 80 


146 7, 

147 8, 











or -red. 

or , di 











al 








73 

1,2,4,5-Tetramethylbenzene 

79 2, 80 

196 8 





3 , 6 -di 

263 




(Durene) 







205 




74 

l-Ethyl-2-methyiphenanthrene 

80. me 


134 5, 


152 5-3 0 








al 


me al 








75 

U5>Dimethylnaphthalene 

80 0 0 5 , 


140 










85°/„al 










76 

6'Methyl-3,4-benzphenanthrene 

80-1, al 

206-8* 

118 0-8 5, 



144 2- 









red, me 



4 5 





77 

Naphthalene 

80 3 

218 

149 


153 

153 4 

1 -mono 

172 

173 4 










61,57 




78 

1346 , 8 -T etramethylnaphthalene 

81 

115-6* 

151-2 


175-6 






79 

l-Ethyl-T-methylphenanthrene 

81,al 


115-6, 







Quinoxahne denv , 


(Homopimanlhrene) 



yel , me 







154,ac a 





al 








80 

9>Methylanthracene 

81 5 

196-7'* 

137d , 







or 1 065, nfe" 





red-br 







1 6959. Irradiation 












in acetone dimer. 












228 0-8 5 Photo- 












oxide, ca 80, exp 

81 

l-lsopropy|.7-melhy|. 

82 3 

170' 

119 20, 

148 9, 

163 4, 







phenanthrene 



or 

yel 

yel 






82 

6 >IVIelhylazulene 

83, bl- 


137, 125 


141 








vlt 










83 

Iv^-Dimelhylanthracene 

83 


136 







bl fluorescence 

84 

2,2'-Diinethylslilbene 

83 

176 80'" 

102 









(s'vm-Di'O-toly (ethylene) 











85 

I'Methylanthracene 

85 6, me 

199 200 

115 6 

1764 


219 0- 




D?" 1 0471 nf? 



1 


6 2,red. 

7 0, red. 


9 8, 




1 6802, Irrad- 





me al 

me al 


red, bz 




lation —* dimer, 246 

86 

1,7-Diniethylphenanthrene 

86 


132, me 

159, me 











al 

al 







87 

1,6-Dlphenylnaphthalene 

86 7 


106-8 








88 

1 y 6 -Dimethylphenanthrene 

87-8, me 


134, yel , 




1 






al 


ai 








89 

1,9‘Dimethylphenanthrene 

88, al 


163 5, 

181 



1 








or -yel , 












me al 








90 

9-Methylphenanthrene 

90 i,aq 


152 3,al 




1 






al 










91 

1 l,2*10-Triinethylanthracene 

90 6 14, 


138 5 

j 

169 6- 








yel 


9 5,al 


170 2, 











1 

' al 






92 

7-Ethyl-l<inethylphenanthrene 

91 0 15, 



141-2 

135-6 








84 5 







! 



93 

Triphenylmethane 

92 

'358 








Bfa —► bromo deriv , 





1 





1 


152 

1 

95 

5>lsopropylnaphthanthracene 

92, ac, a 


157 




■ 





’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, “C 

Boiling 
point *C 1 

Picratc 

Styphnate 

sym Tn 
nitro 
benzene 
derivative 

2,4 7-Tri- 
nitrofluo- 

renone 

derivative 

Nitro 

derivative 

Phthalic 

anhy¬ 

dride 

denva 

live 

2 4 Di 

nitro 

phenyl 

sulfenyl 

chloride 

denva 

tive 

Miscellaneous 

96 

3,9-Diinethyl-l,2-benz- 

93 


137-8, 


145,red. 







anthracene 



red, al 


3 z -Igr 






97 

5,6-Benzindane (2 3-Cycto- 

94 


120-1 









pentenonaphthalene) 











98 

12-Isopropy Inaphthanthracene 

94 5 ac 


157 8 








99 

Acenaphthene 

96 2, yel 

278 

162, or - 


168, yel. ■ 

175 6 

S-mono 

198 

187 9 

ng> 1 6066, D“ 



at 


red, al 


al 


101 


d 

1 0242 1,2-Di 












bromide, 121 3 

100 

2,7*Dimethylnaphthalene 

96 7,al 

262 

136 0- 

158 0- 











6 5, yel , 

9 5, yel . I 











me al 

me al ' 







101 

7>Isopropyi‘l-methylfluorene 

96 5 7 0, 






di ca 






at 






245 




102 

Azulene 

98 5 99 

270 d , 

I20d 


167 





Heat at 270' 




115 








Naphthalene, 80 3 




35'« 








2,4,6-Triniirololu- 












ene deriv ,95 5-100 

103 

Retene (7-IsopropyI-l-methyl- 

100 5- 

390,158 

124-5 

141 2 

139 





D 1 035 


phenanthrene) i 

101 ,al 

6 5»* 









104 

Phenanthrene 

101 , al, 

340, 332 

144 


158 145 

197 



250 1 

no 1 5973 D 



96 3 


132 8 







1 182 

105 

2,7<Dimethylphenanthrene 

101 2, 


152 3, 










me al 


or , al 








106 

23.6-T rimethylnaphlhalene 

102,92 3 

286, 

130, yel, 

165, yel , 










146-8” 

me al 

me al 







107 

2.Phenvlnaphlhalene 

102-3 





169 5 












70 5 





108 

l,2,3,4-Tetrahy<lroanlhracene 

103-5 





182 4 





109 

2,3*Diinethylnaphthalene 

104 0 4 5 

265-6 

123 4 







DJ" 1 008 


(Guatene) 

(subi ), 












al 










110 

Ethylidenefluorene 

104, ac 


155 6 







Dibromide, 93 5 

111 

1,7-Diniethylfluorene 

107 0 7 5 


85“6, or - 


98, yel , 





In H 2 S 04 so! bi 


(Gibberene) 



red 


al 






112 

l,r*Dinaphthylniethane 

110 ,al 

>360, 

142 


141 5 

216 








270” 









113 

Fluoranthrene 

110 


185 6 



216 





114 

2,6-Dimethylnaphthalene 

111 

261-2 

143 



156 





115 

2,4-Dimethylphenanthrene 

lll.al 


138-9, 












142, me 












al 








116 

Fluorene 

113 5, 

293-5 

87, 77 


105 

179 

2 -mono 

228 


CrO, — Fluorenone, 



116-7 






156, 



84 









2,7-di 









1 

1 



199 




117 

440~Diniethyl<l,2>benzan- 

114, pa 


162, bik 









thracene 

yel, me 












al 










118 

4H-Cyclopenta(def)phenan- 

Il6,al 

353 

166 







! Benzylidene deriv , 


threne (Phenanthnndene) 










108 

119 

13 . 8 -T rimethylphenanthrene 

116 


174-5 


188 

199 





120 

ll’Methyinaphthanthracene 

117-8 


159-60, 


170, or 

238 2 









dk red 

1 


86 






* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 












2.4-Di- 


No 

Name 

Meking 
point, “C 

Boiling 
point, °C 

Picrate 

Styphnate 

sym-T n 
nitro¬ 
benzene 
derivative 

2.4 7-Tri 
niirofluo 

renone 

derivative 

Nilro 

derivative 

Phthalic 

anhy¬ 

dride 

denva 

tive 

nitro- 

phenyt 

sulfenyl 

chloride 

denva 

Miscellaneous 











tive 


121 

5-Methylchrysene 

117 2 


142 6 


172 6 








7 8, bz - 


3 0, or - 


3 6, bz - 








al 


red, al ' 

1 

al 



i 



122 

1,2,5,6-Tetramethylnaphthalene 

118 

150 60"' 

156 7 

166, bz 

180 0 










red 


0 5,bz 






123 

Cyciohept( fg)acenaphthene 

118 20 


150d 







Maleic anh add 


(Acepieiadene) 

(subl ), 
red, al 




i 





comp , 248-50. bz 

124 

1,2,7-Trimethylphenanthrene 

120 l,al 


148 9 

169 70 







125 

r,10-Dimethyl-l,2-dibenzan- 

122 3,al 


147 8, 







In H 2 SO^ sol —► red 


thracene 



red, al 








126 

9,10-Dimethyl-l,2-benzan- 

122 3 


112 3, 







Highly carcinogenic 


thracene 



bik ,a! 
di 102 

6 , red, 
al 








127 

Benz{bc)aceanthrylene 

122-3, al 


141 5 


162 5 









i 

2 0, dk 


3 0 or, 










red , al 


al 






128 

1-Methylphenanthrene 

123.aq 


139, ye! , 

152 3. 









al 


al 

yel 







129 

1,6.7-Triiiiethylphenanthrene 

123 4 at 


165 6, 

111 2 











or 








130 

l,r-Diacenaphthene 

(4)124, 


di 270, 










al.(b) 

169, pet 
eth 


red 








131 

tra^5*Stiibene 

124. al 

305'" 

94 5 


115 20 






132 

3,4-Benzfluorene 

124 5,al 


130 1, 



191 8 









red.al 








133 

9>lsopropylnaphthanthracene 

125. al 


152 








134 

6 -Methylnaphthanthracene 

126 2 


149 SO, 



221 4 







7 2, al 


red-br, 



1 8 









al 



163-4, 

al 





135 

5,8-Dimethyl-l,2>benzan' 

131, bz- 


175, red. 









thracene 

1 


al 



1 





136 

8 >Isopropylnaphthanthracene 

132 3 


118 








137 

U4^5«8-Tetramethylnaphthalene 

132 3 


154 6 5 4 

143 4 4 2 


158-9 





138 

12>Methy!naphthanthracene 

138,yel 


115 6, 



234 5 









red 



5 0, 












209 5 












9 7, 












red, al 

j 




139 

2>Methyl-r,2'-benzpyrene 

138 9, 


184 5, 


211 5- 








pa yel , 


br, bz - 


2 0,red. 



! 





me al, 
after 
fusing, 
140 0 

02 


! Igr 

1 

1 

bz -Igr 




! 


140 

1,5-Dimethylanthracene 

139 40, 


166 7, 










pa yel 


scar, al 








141 

7-Methylnaphthantliracene 

140 


174,dk 



236 1- 









red 



6 5 






* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 








sym-Tn- 

2.4.7-Tn 

No 

Name 

Melting 
point, *C 

Boihng 
point, *C 


Styphndte 

nitro¬ 

benzene 

nitrofluo- 

renonc 







derivative 

derivative 

142 

3,6'Dimethylphenanthrene 

141,dl 


172 3, 








or -yel, 
me al 




143 

5>MethyI-3,4-benzphenanthrene 

1414 19 





130 6 








1 4. red 

144 

1,4-DiniethyIchry$ene 

142 


141, red. 








dl 




145 

1,2-Diniethylphenanthrene 

142 3, dl 


148, or , 

153, yel , 







dl 

al 



146 

8,lO>Dimethyl>l,2*benzan- 

146. bz - 


166, red. 





tbracene 

dl 


al 




147 

l, 2 i^Trimethylphenanthrene 

145 7, dl 

210 20" 

164 5, 


193 0 






or . al 


3 5 dl 


148 

3-Methyl-r,2’-benzpyrene 

145 7 


179 5 


2105 




8 1, yel , 


80 0, 


11 0, 




al -eth 


br -red, 
bz -Igr 


bz -Igr 


149 

9-IVIethyI-r,2'-benzpyrene 

146 8 




218 5 




8 0, yel , 




9 5.red, 




hexane 




bz -Igr 


150 

9-Phenylfluorene 

147 8,al 






151 

2-Me(hylnaph(hanthracene 

149 50, 


180 



218 7 



al 





9 2 

152 

Pyrene 

149 50, 

335 

222 , red. 



242 3 



pa yel 


al 220, 
227 




153 

9-Methylnaphthanthracene 

150 5 


157 8 



225 1 



1 5. al 





54 

154 

4-Methylchrysene 

151 0 


two 






1 5, bz- 


forms 






al 


1350 

5 5. red, 
bz -Igr , 
137 5 

8 0, or , 
bz -Igr 




155 

trans-lrans-\ ,4-Diphenyl' 

152 5 

350 

152 3 





1,3-butadiene {trans-lrans- 
Distyryl) 







156 

Cinnamalfluorene 

155, pa 


dl 178 9 






yel, 








ac a 






157 

5-Methylnaphthanthracene 

1559 


153 



235 4 



6 9. bz - 
pet eth 





5 6 

158 

1,2'Benzanthracene 

159-60 


133 



150 

159 

8-Methylnaphtbanthracene 

160 0-0 6 


166 



243 2 








3 5 

160 

l,r-Binaphthyl 

150 5 

240 4'' 

145 




161 

Di-l-naphtha$tilbene (sym - 

161, pa 


in 210 





Di-l-naphthylethylene) 

yel , al 







Nitro 

derivative 


di ca 
240 
lelra 
ca 235 
d 


Phthalic 

anhy¬ 

dride 

deriva¬ 

tive 


2,4-Di- 

nitro- 

phenyl 

suifenyl 

chloride 

deriva¬ 

tive 


Miscellaneous 


Bromide, 181 2, 
in 167 71 


Maleic anh add 
comp , 198-200 

Tetrabromide, ca 
160d 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Picrate 

Styphnate 

sym Tn- 
nitro- 

bcnzene 

derivative 

2 4 7-Tri 
nitrofluo- 

rcnone 

derivative 


Phthdiic 

anhy 

dnde 

deriva 

live 

2 4 Di 

nitro- 

phenyi 

sulfenyl 

chloride 

derivd 

tivc 

Miscelldneous 

162 

6-Methylchrysene 

161 0 


170 0 


189 8 








1 4, et 


0 6, or , 


190 6, 








ac -al 


bz -al 


yel. 






1 






bz -al 






163 

3*Methylnaphthanthracene 

163 0 


1460 68 



239 0 







3 9,al 





96 





164 

2,6-Dimethyl-l ,2-benzan- 

164, ac 


199 200 









thracene , 

a 










165 

Cyclopentadienophenanthrene 

164 5 


146 7 


172 3 





In HjSO.sol ^bl 


lOJ 1-Benzfluoranthene 

165, 166, 


194 5 


220 0 0 5 






167 

Hexamethylbenzene 

165 

264 

170 


174 


i 




168 

3-Methylchrysene 

170 0 


164 0 










0 5, bz - 


4 5, grn j 










pel-eih 


at 








169 

Cholanthrene 

170-1, 


167 8, 



245 6 







173 


vlt -bik , 










(subi ), 1 


bz 



1 






i 

pa yel , 1 












bz -al 1 










170 

6-MethyUl\2'-benzpyrene 

171 0 


181 5 

209 10, i 









1 5, yel , 

i 

2 5 br 

red bz | 









bz -Igr 


bz -Igr 

Igr 







171 

6,7-Oimethyl'1,2-beiizan. 

174,et 


170 









thracene 

ac 










172 

1,2-Benzpyrene 

176 5 

310 2"’ 

197 8, 










7 5, pa 


vlt-blk 










yel , bz - 












me al 










173 

5,I0-Dimethyl-l,2-benzan- 

177, bz- 


174,red- 









thracene 

al 


blk , bz 








174 

4,5-Benzpyrene 

178-9, bz 


229 30, 












red, bz 








175 

9,10-Dimethylanthracene 

180 l,al 


176-7d 








176 

lO'Methylnaphthanthracene 

183 0- 


1590 94 







2 4,6 Trinitrotoluene 



3 6, yel , 









deriv . 224 8 5 0 

177 

5y6-Dimethyl-l,2-benzan- 

187 8,al 


191 3, 




i 





thracene 



red, al 








178 

2,2'>Binaphthyl 

188,181 

,452 

184 



171 




Lt bl fluorescence. 












KMnO, ^ Phthahc 












acid, 206 8 

179 

1,2'Benzfluorene (Chryso- 

189-90, 

413,398 

di 127 5, 


144-5 

213 5 5 5 J 





fluorene) 

ac a , 

400 

124 6 










183-4 










180 

1 y8>Dimethyiphenanthrene 

191-2, bz 


151 2, 



193 4 






1 



yel 








181 

; 8>Methyi-r,2'-benzpyrene 

192-3, 


205, dk 


233 d , 








yel , bz 


br , bz 


red, bz 






182 

Bifluorenylidene (Dibi- 

194 5 


177 8 




two dt- 



Dibromide, 312, red. 


phenyleneethylene) 

(cor ), 






forms 


! 

bz 



red 






171,dk 












red, 170, 
















183 

1 y2«7,8>Dibenzanthracene 

196, bz 


212 , brt 







Bl -grn fluorescence 





red 







in sol 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 












2,4-Di 


No 

Name 

Melting 
point, °C 

Boiling 
point, *C 

Picrate 

Styphnate 

synt'Tn- 

nitro¬ 

benzene 

derivative 

2.4.7-Tn- 

nitroHuo- 

renone 

derivative 

Nitro 

derivative 

Phthalic 

anhy 

dnde 

denva 

ttve 

nitro- 

phenyl 

sulfenyl 

chloride 

denva- 

Miscellaneous 











tive 


184 

4-Methylnaphfhanthracene 

197 4- 


139 40, 










8 0 , al 


It red 








185 

1,2,3«4-Dibenzanthracene 

200 2 , 


207, red 







In cone H 2 SO 4 



pa yel , 









sol — pa vlt -red 



ac a 










186 

Di-2-fluoren) Imethane 

201 2,al 




. 


di 256 7 



Na2Cr20, — Di-2- 












fluorenyl ketone, 
297-8, yel, ac a 

187 

2,3’Benzfluorene 

208 9 





2212 - 












20 





188 

5'Me(hyl-l',2'-benzpyrene 

215 7- 


207 8, 


230 1, 








6 2, yel , 


vlt - 


red, bz - 








eth -al 


bik , 
bz -Igr 








189 

Anthracene 

2162 

340 

138 


164 

194 




Df 1 25, Di- 




(cor ), 








bromide, 122, 




226 5*’ 








CrOs Anthra- 
quinone, 273 

190 

11,12-Benzftuoranthene 

217 

480 

170 1 


182 

236 7 





191 

4-Methyl-r,2'-benzpyrene 

217 5 


203 4, 










8 0, yel 


vlt -br , 
bz 








192 

2y8-Dimethyichrysene 

218, bz 


171 2, 

204, or, 

195,yel, 










bz 

bz 

bz 






193 

2-Methvlchrysene 

224 5 


143 6, 










5 5, bz - 
al 


yel, al 








194 

6,12-Diniethylchrysene 

237 



207 d , 

222 











bz 







195 

1,2-Benzphenanthrene 

(Chrysene) 

254, bz 

448 

273 


186 

248 9 


214 


Dibromide, 275 

196 

Di-2-naphthastiIbene (sym- 

254 5, 


215 









Di-2-naphthylethylene) 

bz 










197 

1-Methylchrysene 

254 5 




174-6, 








(cor ), 
(vac- 




yel, bz 








uum), 

bz 










198 

2 , 34 b,7-Dibenzphenanthrene 

257,grn - 


184, or - 







B1 fluorescence in 



yel 


red 







sol , intense yel - 
grn in u V 

199 

2,3,5,6-Dibenzphenanthrene 

261, grn - 


di 213, 







B1 fluorescence in 



yel, ac 


or -red 







bz sol,grn fluo- 



a 









rescence in u v 

200 

1,2,5,6-Dibenzanthracene 

262, 


di 214, 










met, ac 


or 









Perylene 

273 4 





270-1 





IomI 

Picene (1 ,2,7,8-Dibeni- 

365 6, 

518 20 




257 8 




Dibromide, 295, 2,7- 


phenanthrene) 

xyl 









Dianthraquinone 
add comp, 299- 
300 

203 

] ,2,3,4,5,6,7,8-Tetrabenz- 

428 9 





318-9, 






anthracene 






red 





204 

Coronene (Hexabenzobenzene) 

438-40 

525 

>250d , 


>280d , 








(cor), 
yel , bz 


red, bz 


or, bz 







•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE V 


S-Alkylthiuromum picrale (S-AIkyhsothiourea picrate)* 


RX + 


S=C 


NHj 

NH2 



RS—C 




NH2 

NH2 



S-Alkylth]uronium salt 



S Alkyllhiuronium picrate 


+ 


HX 


From the alkyl halide with thiourea in 95% ethanol, followed by addition of picric acid in ethanol 
For directions and examples see Linstead, pp 82 3, Shriner, p 245, Vogel, pp 291 2, Wild, p 43, E L 
Brown and N Campbell, 7 Chem Soc , 1699 (1937), W J Levy and N Campbell, 7 Chem 5oc , 1442 (1939) 
From the alkyl halide with thiourea in ethylene glycol, followed by addition of picric acid m ethanol 
See Cheronis, p 550, H M Crosby and J B Entrikm, 7 Chem £17,41,360(1964) 


I-Naphthylamide (a-Naphthalide) * 


RX + Mg — RMgX 


RMgX + 1 -C|oH7N=C=0 


R 

I 

l-C,oH7N=COMgX 


H2O 


I-C,oH 7NHCOR + Mg(OH)X 
l-Naphthylamide 


From the Gngnard reagent (prepared from the alkyl halide and magnesium in dry ether) with 1-naphthyl- 
isocyanate m ether 

For directions and examples see Cheronis, pp 551, 553 Linstead, p 83 Shriner, p 244, Vogel, pp 290-1, 
Wild, pp 35 37 H Gilman and M Furry, 7 Amer Chem Soc, 50, 1214 (1928), H W Underwood and 
J C Gale, 7 Amer Chem Soc , 56, 2117 (1934) 


Anilide * 


RX + Mg 


RMgX + C6H5N==C=0 


RMgX 

R ‘ 

C6H5N=COMgX CeHsNHCOR + Mg(OH)X 

Anilide 


From the Gngnard reagent (prepared from the alkyl halide and magnesium in dry ether) with phenyliso- 
cyanate m ether 

For directions and examples see Cheronis, pp 551, 554, Linstead, p 83, Shriner, p 244, Vogel, pp 290 1, 
Wild, pp 35-7, A M Schwartz and J R Johnson, 7 Amer Chem Soc , 53, 1063 (1931), H W Underwood 
and J C Gale, 7 Amer Chem Soc , 56, 2117 (1934) 

Alkylmercuric halide * 

RX + Mg ^ RMgX 

RMgX + HgX2 — RHgX + MgXj 

Alkyl 

mercuric 

halide 

From the Gngnard reagent (prepared from the alkyl halide and magnesium m dry ether) with the mer¬ 
curic salt of the same halogen in ether 

For directions and examples see Cheronis, pp 551,554, Shriner, p 244, Vogel, p 291, Wild, p 38, C S 
Marvel, C Gauerke and E L Hill, 7 Amer Chem Soc, 47, 3009 (1925), E L Hill, 7 Amer Chem Soc , 50, 
167(1928),K H Slotta and K R Jacobi, J prakt CAem , 120,249(1929) 


•Derivatives recommended for firs* trial 

WARNING This is nol an inslruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued) 


Ficraie of alkyl 2-naphthyl ether (Molecular complex). * 



NO2 NO2 

Picrate of alkyl 2-naphthyl ether 
(Molecular complex) 


The alkyl 2-naphthyl ether is obtained from the alkyl halide with 2-naphthoI in ethanolic sodium or po¬ 
tassium hydroxide. 

For directions and examples see: Cheronis, p. 551; Linstead, p. 83; Shriner, p. 244; Vogel, p. 292; Wild, 
p. 44. 

The picrate is obtained from the alkyl 2-naphthyl ether and picric acid in chloroform or ethanol. 

See: Cheronis, p. 551; Linstead, p. 83; Vogel, p. 292; Wild, p. 44; O. L. Baril and G. A. Megrdichian, J. 
Amer. Chem. Soc., 58, 1415 (1936); V. H. Dermer and O. C. Dermer, J. Org. Chem., 3,289 (1938). 

Alkyl 2.4-dinitrophenyl thioether (Alkyl 2,4-dinitrophenyl sulfide). 



Alkyl 2.4-dinitrophenyl 
thioether 


From the alkyl bromide or iodide with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol) 
and aqueous potassium hydroxide. 

For directions and examples see: Cheronis, p. 557; R. W. Bost, P. K. Starnes and E. L. Wood, J. Amer. 
Chem. Soc.,73, 1968(1951). 

From the alkyl chloride with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol) with 
potassium iodide and aqueous potassium hydroxide. 

See: Cheronis, p. 557; R. W. Bost, P. K. Starnes and E. L. Wood, J. Amer. Chem. Soc., 73, 1968 (1951). 

Alkyl 2,4-dinUrophenyl sulfone. 



Alkyl 2.4-dinitrophenyl 
sulfone 


From the alkyl 2,4-dinitrophenyl thioether (prepared from the alkyl halide as above) in glacial acetic acid, 
with aqueous potassium permanganate. 

For directions and examples see: R. W. Bost, J. O. Turner and R. D. Norton, J. Amer. Chem. Soc., 54 , 
1985(1932). 


’Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued) 


6-Nitro-2-mercaptobenzothiaiole derivative. 




Alkyl 6-nitrobenzothiazolyl 
sulfide 


+ 


HX 


From the alkyl halide (especially a dihalide) and 6-nitro-2-mercaptobenzothiazole in butyl carbitol (2-(2- 
butoxyethoxy)ethanol) and aqueous sodium hydroxide. 

For directions and examples see: Cheronis, p. 557; H. B. Cutter and H. R. Golden, J. Amer. Chem. Soc., 
69, 831 (1947); H. B. Cutter and A. Kreuchunas, Anal. Chem., 25, 198 (1953), 

Substituted N-alkylphthalimides. 



Substituted potassium Substituted 

phthalimide N-alky!phthalimide 


From the alkyl halide with the potassium salt of the substituted phthalimide. 

For directions and examples see: Wild, p. 41. 

From the alkyl halide with the potassium salt of the substituted phthalimide or with the substituted 
phthalimide and potassium carbonate in dimethylformamide. 

See: J. H. Billman and R. V. Cash, J. Amer. Chem. Soc., 75,2499 (1953). 

From the alkyl halide with the substituted phthalimide and potassium hydroxide in methanol-dioxane mix¬ 
ture. 

See: C. H. Allen and R. V. V. Nicholls, 7. Amer. Chem. Soc., 56, 1409 (1934). 


Nitro derivative. * 


ArX -^ Ar(N02)X 

Nilroaryl 

halide 

From the aromatic halide with fuming and concentrated nitric acids. 

For directions and examples see: Wild, p. 450. 

From the aromatic halide with 100% nitric acid. 

See: Cheronis, pp. 559-561,563. 

From the aromatic halide with nitric and sulfuric acids. 

See: Cheronis, pp. 560, 563; Vogel, p. 543. 

Sulfonamide. * 

» Ar(X)S02CI 

Sulfonyl 

chloride 

NH3 

Ar(X)S02Cl -^ Ar(X)S02NH2 

Sulfonamide 

The sulfonyl chloride is prepared from the aromatic halide and chlorosulfonic acid in chloroform or with¬ 
out solvent. The sulfonamide is obtained from the sulfonyl chloride with concentrated ammonia or dry am¬ 
monium carbonate. 

For directions and examples see: Cheronis, pp. 564,638, 639; E. H. Huntress and F. H. Carten, J. Amer. 
CAem. 5oc., 62, 511 (1940). 

NOTE: For additional information regarding directions and examples for the derivatization of aromatic 
halides (through the above reactions or additional ones, e.g., side-chain oxidation) see explanations and refer¬ 
ences to Table IV, pp. 32, 33, 34. 


*C>erivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 1. Chlorides 
a) Liquids (Listed in order of increasing atmospheric h.p.)* 


No 

Name 

Boiling 
point, *C 

"d 

or 

S-Alkyl 

thiuronium 

picrate 

1 Naph¬ 
thyl 
amide 

Anilide 

Alkyl 

mer¬ 

curic 

halide 

Picrate 

of 

2 -naph¬ 

thyl 

ether 

2,4-Di- 

nitro- 

phenyt 

thio- 

ether 

2.4-Di. 

nitro- 

phenyl 

sutfone 

Miscellaneous 

1 

Methyl chloride 

-24 



224 

160 

114 

167 


128 

185, 

Methyl-2-naphthyl ether. 












189 

70 

2 

Vinyl chloride 

-14 



104 







Polymerizes to solid on 













irradiation 

3 

EtKyl chloride 

13 


0917S 

188 

126 

104 

192 

104 

115 

156, 













160 


4 

Isopropyl chloride 

36 5 

1 378 

0 859 

196,148 


103 


95 




5 

I'Chloropropene 

37 





114 






6 

Allyl chloride 

44 5 

1 416 

0 940 

155 


114 


99 



3-Nitrophlhalimide 













denv , 100-1 

7 

n-Propyl chloride 

46 5 

1 388 

0 889 

181,176 

121 

92 

147 

81 

84 

126 


8 

/er/>Butyl chloride 

51 

1 386 

0 846 

160-1 

147 

128 

122-3 





9 

Chloroprene 

59 

1 458 

0 9583 








Heating with maleic anh 
and boiling the adduct in 
water —► 4-chloro- 













1,2,3,6-tetrahydro- 
phthalic acid, 173-5 

10 

5ec-Butyl chloride 

68 

1 397 

0 874 

190,166 

129 

108 

30 5 

86 

66 

120 


11 

Isobutyl chloride 

69 

1 398 


174 

125 

109 


85 

76 

105 


12 

Methallyl chloride (3- 

72 

1 4340 

0 9475 








Phlhalimide denv ,89-90 


Chloro-2-methyl-l- 

propene) 












13 

n-Butyl chloride 

78 

1 402 

0 886 

180,177 

112 

63 

128 

67 

66 

92 


14 

Neopentyl chloride 

85 


0 879 



130-1 

117-8 





15 

(e«-Amyl chloride 

86 

1 405 

0 865 


138 

92 






16 

3-Chloro-l«pentene 

93-4 

1 4254 

0 8978 








Phthalimide denv ,78 9 

17 

DL-3-Chloro-2>methyl-l- 

94 

1 4304 









BVi dibromo denv , 


butene 











197-8 

18 

Trimethylrinyl chloride 

94 

1 4320 

0 925 








Bvi in ether —► dibromo 


(3-ChlorO'2-methyl-2- 

butene) 



(0 905) 








denv , 197 

19 

DL-2-Chloropentane 

97 

1 4079 

0 8695 



94 6 






20 

3-Pentyl chloride (3- 

97 

1 4082 

0 8723 


117-8 

127, 







Chloropentane) 






122 






21 

Isoamyl chloride 

100 

1 409 

0 872 

179, 173 

III 

108 

86 

94 

80 

124 


22 

n-Amyl chloride (n-Pentyl 

106 

1 412 

0 882 

154 

112 

96 

no 

67 

80 

83 



chloride) 












23 

I-Chloro-2>pentene 

109-10 

1 435*' 









Phlhalimide denv , 69-70 

24 

2-Chloro-2-methylpentane 

no 3 

1 4126 

0 863 


116-8 

71-4 






25 

3-Chloro-2,2-diinelhyl- 

112 

1 4181 

0 8767 




89-90 






butane (Pinacoiyl 
chloride) 












26 

Cyclopenlyl chloride 

114-5 

1 4510 

1 005 




108 





27 

4-Chloro-2,2-dime(hyl- 

115 

1 4160 

0 8670 



138-9 

133 






butane 












28 

3-Chioro-3*methylpentane 

115-1 

1 421 

0 89 



87-8 






29 

2-Chloro-2J-dimethyl- 

117-9 


0 8769** 








Carbonation of Grignard 


butane 











and conversion ofacid 
to amide, 125-7, Br,— 
2,3-dibromoderiv , 
166-8(173-4) 

30 

3-Hexyl chloride (3- 

123 

1 4163 

0 870IS 








Grignard reagent +0, — 


Chlorohexane) 











CiO,/H,SO, 

3-hexano! -► 













3-hexanone, 2,4-Di- 













nitrophenylhydrazone, 

147 8 Semicarbazone, 

no 11 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 1. Chlorides 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 
point, *C 

"d 

B 


1 Naph 
thyl 
amide 

Anilide 

Alkyl 

mer 

curie 

halide 

Picrate 

of 

2 naph 
thyl 
ether 

2 4 Di 
nitro- 
phenyl 
thio 
ether 

2 4 Di 
nitro 
phenyl 
sulfone 

Miscellaneous 

31 

2-Hexyl chloride (2- 

123 4 

1 4142'' 

0 8694=' 



91-2 







Chlorohexane) 












32 

] -Cbloro-2-etbylbutane 

125-7 

1 4230 

0 8914 



81 2 













83-4 






33 

3-Chloro-2,23-trimethyl- 

133 










Carbonation ofGrig- 


butane 











nard —► acid, 80 

34 

n-Hexyl chloride 

133 

1 420 

0 878 

157 

106 

69 

125 


74 

97 


35 

Cyclohexyl chloride i 

143 

1 462 

0 989 


188 

146 





6-NitrO'2-mercapto- 


1 

! 











benzothiazole deriv 

100-1 2 sulfone, 189 

36 

5-Chloro-23-<liniethyl- 

152 

1 4299 

0 8825 



80 1 







pentane 












37 

n-Heptyl chloride 

159 

1 426 

0 877 

142 

95 

57 

120 


82 

101 


38 

Benzyl chloride 

179 

1 539 

1 100 

188 

166 

117 

104 

123 

130 

178, 

Quaternary salt with di- 












182 

methyl aniline, 110 

39 

n-Octyl chloride 

180,184 

1 431 

0 875 

134 

91 

57 

115 


78 

98 


40 

/5-Phenylethyl chloride 

190 





97 


84 




41 

4-IVfethyibenzyi chloride 

192 

1 5380 

1 0512 








Phthahmide, 120 117 













Carbonation of Grig- 
nard->4-tolylacetic 
acid, 92 

42 

a-Phenylethyl chloride 

195 





133 






43 

3-Methylbenzyl chloride 

195-6 

1 5327” 

1 064ig 








Phthalimide derjv , 117-8, 













Carbonation of Grig- 
nard -» 3-toly)acetic 
acid,61 

44 

2-IV!ethylbenzyl chloride 

197 9 





i 





Phthahmide deriv , 148-9, 







i 





i 

Heating with pyridine -» 
alkyl pyridinium chic 
ride 183 

45 

^-Chlorostyrene 

197-9 

1 571=“ 

1 109 




i 




Br, inchl -►dibromo 
deriv , 32, Oxid -• ben¬ 
zoic acid, 122 

46 

n-Nonyl chloride 

202 

1 434 


131 





86 

92 


47 

2-Chlorobenzyl chloride 

213-4 


1 








5-Nitro deriv 66 Carbo- 













nation of Grignard —► 
2 -chlorophenylacetic 
acid, 94-5 

48 

4-Chiorobenzyl chloride 

214, 222 





166 





Oxid —► 4-chlorobenzoic 













acid, 242 

49 

3-Chlorobenzyl chloride 

216 


1 26951“ 








Oxid —3-chlorobenzoic 













acid, 158, 155, Heating 
with 2,4-dichlorophenol 
in toluene —► 2-(3- 
chlorobenzyl)-4,6-di- 
chlorophenol, 59-60 

50 

/7-Decyl chloride 

223 

1 437 


137 








51 

4-Isopropylbenzyl chloride 

226-9 










Carbonation of Grig- 













nard acid, 52 

52 

n-Undecyl chloride {n- 

241 

1 440 


139 









Hendecyl chloride) 












53 

o-Dodecyl chloride 

243-4 

1 4425 





114 




Refluxed with pyridine -» 


(Lauryl chloride) 











alkyl pyridinium chlo¬ 
ride, 92 

54 

Cetyl chloride (Hexadecyl 

286 d 



155 



102 




3-Nitrophthalimide 


chloride) 











deriv , 101, Alkyl sac¬ 
charin deriv , 98 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloaikyl halides 1. Chlorides 
h) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, *C 

Boiling ; 
point, 'C : 

S-Alkyl 

thiuro* 

mum 

1 -Naph¬ 
thyl 
amide 

Anihde 

Alkyl 

mer¬ 

curic 

Picrate 

of 

2 -naph- 

2,4-Di- 

nitro- 

phenyl 

2,4-Di- 

nitro- 

phenyl 

Miscellaneous 





picrate 


halide : 

ether 

ether 

sutfone 


1 

13‘'Bis(chloromethyl )l>enzene 

(m-Xylylene dichloride) 

32-4 

250-5 








Diphthalimide deriv , 237 

2 

4-Broniobenzyl chloride 

36-8, 

236 

219 







Oxid —*• 4-bromobenzoic acid. 



50 









251 

3 

2,4,6-Tiimethylbenzyl chloride 

37 

130'^ 








Hydrolysis —► 2,4,6-trimethyl- 












benzyl alcohol, 88-9, Phthali- 
midedenv , 209-10 

4 

2,6-Dichlorobenzyl chloride 

39-40 









Carbonation of Grignard —*• 2,6- 












dichlorophenylacetic acid, 

157 8 

5 

]-Chloro-2,2,3,3-tetraniethyl- 

52-3 





170-1 




Grignard treated with O 2 at 


butane 










-5 —carbinol, 149-50 

6 

l,2'Bis(chioromethyi)benzene 

(o-XyiyIene dichloride) 

54-5 

239-41 








Oxid — phthalic acid, 200-6 

7 

4-Nitrobenzyl chloride 

71 









Oxid — 4-nitrobenzoic acid, 241 

8 

1,4-Bis< chloromethyl )benzene 

98-100 

240-5 








Heating with benzyl alcohol 


(p-Xylyiene dichloride) 










-(-KOH dibenzy! ether, 67, 
Boiling with Pb(N 03 ) 2 -*- 
terephthaldehyde, 115 

9 

Triphenylmethyl chloride 

113 









Boiling with HgO —► triphenyl 


(Trityl chloride) 










carbinol, 162 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 2. Bromides 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 
point, *C 

nzo 

"d 

a 

S-\lkyt 

thiuronium 

picrate 

1 Naph 
thyl 
amide 

Anilide 

Alkyl 

mercuric 

halide 

Picrate of 
2 -naphthyl 
ether 

2,4-Dinitro 

phenyl 

thioether 

2,4-DinitrO' 

phenyl 

sulfone 

Miscellaneous 

1 

Methyl bromide 

3 5 

■ 


224 

160 

114 

172 160 


128 

185 189 


2 

Vinyl bromide 

16 





104 






3 

Ethyl bromide 

38 


1 460 

188 

126 

104 

193 198 

104 

115 

156, 160 


4 

1-Bromopropene 

60 

iig 

1 4133 



114 






5 

Isopropyl bromide 

60 

1 425 

1 314 

196,148 


103 

93 

92 

95 

140 


6 

Allyl bromide 

71 

1 46545 

1 398 

155 


114 


99 

71 



7 

n-Propyl bromide 

71 

1 4341 

1 353 

181,177 

121 

92 

138 

75 

84 

126 


8 

/er/-Butyl bromide 

72 3 


1 211 


147 

128 






9 

Isobutyl bromide 

91 

1 435 

1 253 

174 167 

125 

109 

55 

84 

76 

105 


10 

sec-Butyl bromide 

91 

1 437 

1 256 

190, 166 

129 

108 

39 

85 

66 

120 


11 

n-Butyl bromide 

101 

1 440 

1 274 

180,177 

112 

63 

136,129 

67 

66 

92 


12 

/er/-Amyl bromide 

108 

1 442 

1 1981" 


138 

92 






13 

Neopentyi bromide 

109 


1 225 



126 






14 

DL-2-Pentyl bromide 

117,113 

1 442 

1 212 


102 3 

93 






15 

3-Pentyl bromide 

118 

1 443 

1 211 



124 






16 

Isoamyl bromide 

120-1 

1 442 

1 213 

179, 173 

III 

108 

80 

94 

80 

124 


17 

n-Amyl bromide (/i-Pentyi 

129 

1 445 

1 219 

154 

112 

96 

127, 122 

67 

80 

83 



bromide) 












18 

Cyciopentyl bromide 

137 

1 489 

1 387 









19 

2-Hexyl bromide (2-Bromo- 

146 

1 4832” 

1 1658 



91-2 







hexane) 












20 

fi-Hexyl bromide 

155 157 

1 448 

1 I7S 

157 

106 

69 

127 119 


74 

97 


21 

Cyciohexyl bromide 

165 

1 495 

1 336 


188 

146 

153 





22 

n*Heptyl bromide 

180 174 

1 451 

1 140 

142 

95 

57 

118 


82 

101 


23 

Benzyl bromide 

198 


1 438 

188 

166 

117 

119 

123 

130 

178, 182 


24 

fl-Octyl bromide 

201,204 

1 453 

1 112 

134 

91 

57 

109 


78 

98 


25 

a-Phenylethyl bromide 

205 





133 






26 

0-Phenylethyl bromide 

218 

1 556 

1 359 



97 

169 

84 




27 

o-Nonyl bromide 

220 

1 454 

1 090 

131 



109 


86 

92 


28 

0-Bromostyrene 

221 




217 

115 

91 





29 

n-Dodecyl bromide (Lauryl 

130‘ 

1 458 

1 038 




108 






bromide) 












30 

,f7>Tetradecyl bromide 

17920 

1 460 

1 017 






94 

104 

m p 5 


• Derivative data given in order m p , crystal coJor, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 2. Bromides 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

1 

Melting 1 
point, ! 

‘C 

Boiling 

point, 

“C 

S-Alkyt 

thiuronium 

picrate 

1-Naph¬ 
thyl 
amide 

Anilide 

Alkyl 

mer¬ 

curic 

halide 

Picrate 

of 

2 -naph¬ 

thyl 

ether 

2,4-Di 

nitro- 

phenyl 

thio- 

ether 

2,4-Di- 

nitro- 

phenyi 

sulfone 

Miscellaneous 

1 

n>Hexadecyi bromide (Cetyl 

14 

201 " 



!■ 

101 2 


95 

105 

nfj 1 462, Df 1 001 


bromide) 











2 

2‘Bromobenzyl bromide 

31 









CrO, — 2-bromobenzoic acid, 150 

3 

3-Broinobenzyl bromide 

41 









CrOj — 3-bromobenzoic acid, 155 

4 

2-IMitrobenzyl bromide 

46-7 









Oxid -► 2-nitrobenzoic acid, 146-8 

5 

4-Chlorobenzyl bromide 

51 


194 





, 


CrOj -► 4-chlorobenzoic acid, 242 

6 

3-Nitrobenzyl bromide 

58-9 









Oxid — 3-nitrobenzoic acid, 141 

7 

4-Bromobenzyi bromide 

62 


219 







CrOj — 4-bromobenzoic acid, 251 

g 

4>Nltrobenzyl bromide 

99 



■ 

■ 





Oxid 4-nitrobenzoic acid, 240 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 3. Iodides 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 
point. *C 

■ 

B 

S-Alkyl 

thiLronium 

picrate 

1'Naph¬ 
thyl 
amide 

Anihde 

Alkyl 

mercuric 

halide 

Picrate of 
2 -naphthyl 
ether 

2,4-Dinitro- 

phenyl 

thioether 

2,4-Dinitro- 

phcnyl 

sulfone 

Miscellaneous 

1 

Methyl iodide 

43 

1 532 

2 282 

224 

160 

114 

152,145 

117 

128 

185, 189 


2 

Vinyl iodide 

56 





104 






3 

Ethyiiodide 

72 

1 514 

1 940 

188 

126 

104 

186,182 

104 

115 

156, 160 


4 

Isopropyiiodide 

90 

1 499 

1 703 

196, 148 


103 


92 


140 


5 

n-Propyl iodide 

102-3 

1 505 

1 743 

181,176 

121 

92 

113 

75 


126 


6 

Allyi iodide 

103 

1 578 

1 777 

155 

121 

114 

112 

99 




7 

rerl-Butyl iodide 

103,98 



188 

147 

128 






g 

sec-Butyl iodide 

120 

1 499 

1 592 

190,166 

129 

108 


85 


120 


9 

Isobulyl iodide 

120 

1 496 

1 602 

174,167 

125 

109 

72 

84 


105 


10 

rerl-Amyl iodide 

128 


1 479 


138 

92 






II 

n-Butyl iodide 

130 

1 499 

1 616 

180,177 

112 , no 

63 

117 

67 

66 

92 


12 

2>Pen(yl iodide 

142 

1 496 

1 510 



93 






13 

3'Pentyl iodide 

142 

1 497 

1 511 



124 






14 

Isoamyl iodide 

148 

1 493 

1 503 

179,173 

III 

108 

122 

94 

80 

124 


15 

/i-Amyl iodide (n-Pentyl 

155 

1 496 

1 512 

154 

112 

96 

no 

67 

80 

83 



iodide) 












16 

Cydopentyl iodide 

166-7 

1 5447 

1 7096 









17 

Cyclohexyl iodide 

179, si d 


1 62615 


188 

146 






18 

n-Hexyl iodide 

179 

1 493 

1 437 

157 

106 

69 

no 


74 

97 


19 

n-Heptyt iodide 

204 

1 490 

1 373 

142 

95 

57 

103 


82 

101 


20 

/j'Nonyl iodide 

220 



131 





86 

92 


21 

/j'Octyl iodide 

225-6 

1 489 

1 330 

134 





78 

98 



* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
A) Alkyl and cycloalkyl halides 3. Iodides 
b) Solids (Listed in order of increasing m.p.)* 





Boiling 

S-Alkyl 

l-Naph- 


Alkyl 

Picrate of 

2,4'Dinitro 

2,4-Dinitro- 


No 

Name 


point. 

thiuronium 

thyl 

Anihde 

mercuric 

2 -naphthyl 

phenyl 

phenyl 

Miscellaneous 



Ugl 

*C 

picrate 

amide 


halide 

ether 

thioether 

sulfone 


1 

n-Hexadecyl Iodide (Cetyl iodide) 


■ 

i55. i37 



g2 


95 



2 

Benzyl iodide 

■ 

■ 

|gg 

166 

117 


123 

130 

HQ 



* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and poly halides (non-aromatic) 

1. Fluorides (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 
point *C 



Miscellaneous 

1 

Perfluorocyciop^ntane 

22 


1 648,“ 

m p 10 

2 

1 ^-Difluoropropane 

41 2 

1 3190“ 



3 

Perfluorocycloh^xane 

50 



m p 49 

4 

Perfluoro-n-hexane 

57 

1 2515“ 

1 6995f‘ 


5 

Perfluoro-2-methyipenCane 

58 

1 2564“ 

1 7326 


6 

Perfluoro>n -heptane 

84 

1 2770 

1 801 


7 

Perfluoro-n -nonane 

127 

1 2865“ 

1 860P 


8 

Perfluoro-n-decane 

150 

1 2890“ 

1 873,“ 

m p 36 

9 

Perfluoro-n-undeeane (Perfluoro-n-hendecane) 

161 

1 2960“ 

1 9195' 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and polyhalides (non-aromatic) 

2. Chlorides a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 
point, "C 

B 

Df 

Miscellaneous 

1 

Dichioromethane (Methylene chloriue) 

41 

1 4237 

1 336 

6-Nitro-2-mercaptobenzothiazole deriv , 232-3, Di-(2- 






naphthyl) ether, 133 S-Alkyl bi5-(thiuronium picrate), 267 

2 

trans^l ,2-Dichioroethylene 

48 

1 452 

1 2569 

Br^ —► dibromo deriv , 190 5 

3 

1,1-Dichloroethane 

57 

1 4164 

1 175 

l,l-Di-(l-naphthyl)ether, 117 

4 

m-l ,2-Dichloroethylene 

60 

1 4428“ 

1 282 

Brj —* dibromo deriv , 190-5 

5 

Chloroforin 

61 

1 446 

1 489 

Gives carbylamine test with primary amines 

6 

2,2-Dichloropropane 

70 

1 4117 

1 093 


7 

l,lil-Trichloroethane 

74 


1 349 


g 

Carbon tetrachloride 

77 

1 4630 

1 595 


9 

Ethylene dichloride (1,2-Dichloroethane) 

84 

1 4443 

1 256 

1 2-Di-(2-naphthyl)ether 217 

10 

1 a 1 p2*T richloroethy iene 

87 

1 4773 

1 464 

HgO + NaOEt + KCN in al shaken 1 hr at 40 60 
mercury 6/5-(trichloroethylenide), Hg(—CCI=CCl 2 )a, 

83, eth 

11 

1,2-Dichloropropaiie 

96 

1 4388 

1 155 

1.2-Di-(2-naphthyl)ether. 152. 1,2-Diphenyl ether. 32 

12 

l«Broino-2>€hloroethane 

106-7 



6-Nitro-2-mercaptobenzothiazole deriv , 202 3 Di-(2- 






naphthyl)ether, 217 

13 

1,1,2«T richloroethane 

114 

1 4707 

1 443 


14 

l,lp2p2-Te(rachloroe(hy}ene (Perchloroethyiene) 

121 

1 5055 

1 623 

With paraformaldehyde + cone H 2 SOi —► a,o-di- 
chloro-/3-hydroxypropionic acid 88 9 

15 

1,2-Dichlorobutane 

123-4 

1 440 


6-Nitro-2-mercaptobenzothiazole deriv , 164-5 

16 

1 ^'Dichloropropane 

125 

1 449 

1 189'» 

l,3'Di-(l naphthyl)ether. 103-4 i 3-Di-(2-naphthyl) 





1 177“ 

ether 148 9 1.3-Diphenyl ether 60 

17 

13-Dichioro-2-methylpropane 

135 6 

1 4627'“ 

1 i3ia 


18 

l-Bromo>3-€hloropropane 

143 4 

1 4861 

1 594 

l,3-Di-(l-naphthyl)ether, 103-4 l,3-Di-(2-naphthy!) 
ether, 148-9 1,3-Diphenyl ether, 60 

19 

lyl,2,2-Tetrachloroe(hane 

146 

1 4942 

1 600 


20 

1,23-Trichloropropane 

158 

1 4585 

1 417 


21 

Pentachloroethane 

161 

1 504 

1 681 


22 

Benzalchloride 

207,214 

1 5515 

1 295'“ 

Oxid —► benzoic acid, 122, Hydrolysis —► benzaldehyde, 
2,4-Dinitrophenylhydrazone 237, Semicarbazone, 222 

23 

Benzotrichloride 

221 


1 374U 

Hydrolysisbenzoic acid, 122 

24 

2-Chlorobenzalchloride (2-Chlorobenzylidene chloride) 

228-9 

1 5670'“ 

1 399 ii 

Oxid 2-chlorobenzoic acid, 141 Hydrolysis—► 






2-chlorobenzaldehyde, 2.4-dinitrophenylhydrazone, 

213 209 

25 

3-Chiorobenzalchonde (3-Chlorobenzylidene chloride) 

237-40 



Oxid — 3-chlorobenzoic acid, 158 Hydrolysis — 






3-chlorobenzaldehyde. 2,4-dinitrophenylhydrazone, 

256 248 

26 

4*Cblorobejizalcbloride (4-Ch]orobenzylidene chloride) 

237 



Oxid 4-chlorobenzoic acid, 240, Hydrolysis —► 

4-chlorobenzaldehyde, 47 2,4-dinitrophenylhydrazone,, 
265 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and polyhalides (non-aromatic) 2. Chlorides 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point *C 

Boiling 

point,'*C 

Miscellaneous 

1 

3^Dichlorobenzotrichlorlde 

26 

1 

Hydrolysis — 3,4-Dichlorobenzoic acid, 202 

2 

DDT (2,2-Bis-{4-chlorophenyi)-1,1,1 -Inchloroethane) 

108 

260 

Heating with Cl, + trace PCI, in CCI4 — 1,1,1,2-tetrachloro deriv , 
91-2, Nitration —> nitro deriv , 148, AlCI, + benzene —» 1,1,2,2- 
tetraphenylethane, 211 

3 

7 'Benzene hexachloride(Gammexane, 666) 

112 



4 

a>Benzene hexachloride 

157 

288 

Heat above m p -» HCl -i- ),2,4-trichlorobenzene, 17, b p 213, 
mononitro deriv , 56, dinitro, 103 

5 

Hexachloroethane 

187 subi 

185 


6 

;d-Benzene hexachloride 

310 


Unreactive to boiling pyridine. Unattacked by boiling HNO, or 





H,SO, 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and polyhalides (non-aromatic) 

3. Bromides a) Liquids (Listed in order of increasing atmospheric b.p.)* 




Boiling 


■H 


No 

Name 

point, 

*C 

"S 


Miscellaneous 

1 

Dibromomethane (Methylene 

98-9 

1 538 


6-Nitro-2-mercaptobenzoihiazole denv , 232 3, S-Alky! i/r-(thiuronium picrate), 


bromide) 




267 

2 

l,l>Dibromoethane 

112 

1 5128 


6-Nitro-2-mercaptobenzothiazo!edenv . 145 6 I,l-Di-(l naphthyl)ether, 117 

3 

1,2-Dibromoethane 

132 

1 5379 


m p 10,6-Nitro-2-mercaptobenzothiazoledenv 201 2 l.2-Di-(2-naphthyl)ether 






217 

4 

OL-l,2-Dibromopropanr 

141-2 

1 5203 

1 933 

6-Nitro-2-mercaptobenzothiazole, 194 5. 1 2-Di-(2-naphthyl)ether, 152. 1,2- 






Diphenyl ether, 32 

5 

1,2-DibramO'2-melbylpropane 

149 

1 512 

1 783 


6 

L2-Dibromo-l-butene 

150 


1 887 


7 

Bromoform 

150-1 

1 598 

2 890“ 

m p 8 

g 

13'Dibromopropene 

156 

1 538« 

2 097" 


9 

Ipl'DibromO'Z'inethylpropene 

156 7 

1 530 

1 866S 


10 

2,3'Dibroinobutane 

157 

1 515 

1 792 


11 

1,2>Dibroinobutane 

166 


1 820 

6-Nitro-2-mercaplobenzothiazoIe denv , 164 5 

12 

13 'Dibroinopropane | 

167 8 

1 523 

1 982 

l,3-Di-((-naphthyl)ether, 103-4 1 3 Di-(2-naphthyl)ether 148 9 1,3-Diphenyl 
ether, 60 

13 

13 'Dibroino> 2 -butene 

168-9 

1 548 

1 877 


14 

1,3-Dibromobutane 

174 

1 507 

1 820“ 


15 

Ifly^-Tribromoethane i 

189 

1 5933 

2 6211 

p-toluidine (3 moles)-* N-4 lolylpyrrolidme, 42 dil ai 

16 

1,4'Dibromobutane 

197-8 


1 847“ 

17 

1,2,3-Tribroinopropane 


1 582 

2 402 

' 

18 

1,5-Dibroinopentane 

mm 

1 514“ 

1 6945“ 

6-Nilro-2-mercaplobenzolhiazole denv , 132 3 S-Alkyl b/Hthiuronium picrate) 






247 

19 

1,1 t2,2-Tetrabroinoethane 

243-4 

1 638 

2 967 


20 

]p8-Dibroinooctane 

270-2 

1 501“ 

1 468“ 

m p 15-6, S'Alkyl h/5-(thiuronium picrate), 214 

21 

149-Dibromononane 

285-8 


1 415“ 

m p -2 5, S-Alkyl hij-(th}uronium picrate), 193 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and polyhalides (non-aromatic) 

3. Bromides b) Solids (Listed in order of increasing m.p.)* 





Boiling 


No 

Name 


point 

Miscellaneous 




X 


1 

1,7-Dibroinoheptane 

42 

263 

S-Alkyl A/5-{thiuronium picrate), 208 

2 

Carbon tetrabromide 

92 




* Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and poiyhalides (non-aromatic) 

4. Iodides a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point, 

*C 

‘‘d 


Miscellaneous 

1 

DUiodomethane (Methylene iodide) 


1 7425 

3 325 

6-Niiro*2-mercaptobenzothiazole deriv , 232 3, Di-(2-naphthyl) 
ether, 133, S-Alkyl ^/5-(ihiuronium picrate), 267 

2 

13>Di-iodopropane 


1 6423 

2 5755 

i,3-Di'(i-naphthyl)ether, 103-4, 1.3-Di-(2-naphthyl) ether, 148-9, 

1,3-Diphenyl ether, 60 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
B) Dihalides and polyhalides (non-aromatic) 

4. Iodides h)Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point 

X 

Boiling 

point, 

“C 

Miscellaneous 

1 

I,2'Di-iodoethane 

81 

■ 

6-Nitro-2-mercaptobenzothiazoIederiv ,202 3. l,2-Di-(2-naphthyl) 
ether, 217 

2 

Iodoform 

119 

mm 

Comp with quinoline, 65 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 1. Fluorides (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point, 

‘C 

Melting 

point 

•c 

H 

DJ** 

Nitro derivative 

Sulfonamide 

Miscellaneous 

M P 

Position of 
nitro 
groups 

M P 

Position of 
sulfona> 
mide group 

1 

14 *Difluorobenzene 

82 


1 4404 ■» 

1 1473,“ 

74 

1 3 




2 

Fluorobenzene 

87 


1 466 

1 024 



125 

4 


3 

1,4-Difluorobeazeiie 

88 


1 4423'* 

1 1632;* 





Boiling with NaOH -» 4-fluorophenol, 48, 











bp 186-8, njf 1 5010, D** 1 1889 

4 

1,2-Difluorobenzene 

92 

-34 

1 4451 '* 

1 14963* 






5 

2-Fluorotoliieoe 

114 






105 

5 

Oxid 2-fluorobenzoic acid, 127 

6 

3-Fluprotoluene 

116 






174 

6 

Oxid 3-fluorobenzoic acid, 124 

7 

4-Fluorotoluene 

117 


1 496 

0 998 



141 

2 

Oxid 4-fluorobenzoic acid, 182 

g 

l-Flooronaphthalene 

214 


1 594 

1 134 





Picrate, 113 

9 

2>Fluoroiiaphthfllene 


60 







Picrate, 101 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 2. Chlorides a) Liquids (Listed in order of increasing atmospheric b.p.)* 








Nitro derivative 

Sulfonamide 




Boiling 

Melting 

















No 

Name 

point. 

point, 




P(»ition of 


Position of 

Miscellaneous 



•c 

*C 



M P 

nitro 

M P 

sulfona 







■ 


groups 


mide group 


1 

Chlorobenzene 

132 


1 525 

1 107 

52 

2,4 

l44 

4 

2,4-Dinitrobenzenesulfenyl chloride 











adduct, 123 4 

2 

2-Chlorotoluene 

159 


1 524 

1 082 

63 

3,5 

128 

5 

Oxid 2-chlorobenzoic acid, 141 

3 

3*Chlorotoluene 

162 


1 521 

1 072 

91 

4,6 

185 

6 

Oxid 3-chlorobenzoic acid, 158 

4 

4-Chloratoluene 

162 

7 

1 521 

1 071 

38 

2 

143 

2 

Oxid 4-chlorobenzoic acid, 240 

5 

1,3~Dichlorobenzene 

173 


1 546 

1 288 

103 

4,6 

182 

6 


6 

l-Chloro*2-ethyibenzene 

178,180 


1 5218 

1 057 





Oxid 2-chlorobenzoic acid, 141 

7 

1,2>Dichlorobenzene 

179 


1 552 

1 305 

no 

4,5 

135, 

4 










140 



8 

l-Chloro-3-ethylbenzene 

184 


1 5199 

1 053 





Oxid 3-chlorobenzoic acid, 158 

9 

l-Chloro-4-ethylbenzene 

184, 


1 5175 

1 045 





Oxid —► 4-chlorobenzoic acid, 240 



180-1 









10 

2-Chloro*l ,4-diniethyl> 

184-5 

2 


1 059i 

77, 

5, 

155 

5 

Sulfonyl chloride, 50 


benzene 





101 

5,6 




II 

l‘Chloro-2-vinylbenzene 

189 


1 5649 

1 100 





Polymerizes on heating with benzoyl 


(o-Chlorostyrene) 









peroxide 

12 

l-Chloro-23-<liniethyl- 

190 








Oxid -► 3-chloro-2-methylbenzoicacid, 


benzene 









159 

13 

l-Chloro-2-isopropyl- 

benzene 

191 


1 5168 

1 0341 





Oxid -*• 2-chlorobenzoic acid, 141 

^ CrOa/H,S04 

14 

l-Chloro-2,4-dimethyl- 

192, 187 


1 5230^“ 

1 059818 

42 

6 

195 

6 

Oxid —*-* 4-chloro-3' 


benzene 









methylbenzoic acid, 209 10, Oxid 











aq KMnO* 











'— --—► 4-chloroisophthalic 











acid, 294 5 

15 

1 •Chloro<4>vmylbenzene 

192 


1 5660 

1 0868 





Polymerizes on heating with peroxide 


(p-Chlorostyrene) 










16 

l-Chloro-3,4-diin ethyl- 

194-5 

-6 


1 06911 

63 

5 

207 

5 

Clj-> l,2-dichloro-4 5-dimethvl- 


benzene 









benzene, 76 

17 

l*Chloro-4-isopropyl> 
benzene (;)-Chloro* 
cumene) 

198 


1 5117 

1 0208 



91 


Oxid -» 4-chlorobenzoic acid, 240 

18 

2,6-Dichlorotoluene 

199 


1 5510 

1 2686 

50, 

3, 



Chlorosulfonic acid in chi —* 3-sulfonyl 







121 

3,5 



chloride 54 6,60 Oxid -*2,6-di- 
chlorobenzoicacid 139 











dll HNO, 

19 

2y5-Dlchiorotoluene 

199 

4-5 


1 253518 

50 1, 

4, 



Oxid -► 2,5-dichlorobenzoic 







100-1 

4,6 



acid, 154 

20 

2,4-Dichioro(oliiene 



1 549 

1 249 

104 

3,5 



Oxid —► 2,4-dichlorobenzoic acid, 164 

21 

3,5-Dichlorotoiuene 





61 2, 

2, 

168 9 

2 

Oxid —► 3,5-dichlorobenzoic acid, 188 







99- 

2,6 










100 




aq KMnO« 

22 

2-Chloro-l 3,5-trimethyi- 

204-6 


1 5212" 

1 0337" 

178 

4,6 

165-6 


Oxid -—► 2-chlorobenzene 


benzene 









tricarboxylic acid, 285 (anh ), 278 (hyd ) 

23 

23 -Dichlorotoluene 

207 


1 5511 


51, 

4. 



_ alk KMn04 

Oxid-- 2,3-dichloro- 







71-2 

4,6 



benzoic acid, 163 

24 

3y4-Dichiorotoluene 

209 


1 5471 

1 2526 

63, 

6, 



Oxid —* 3,4-dichlorobenzoic acid, 206 







91-2 

2,6 




25 

1,2,4>Trichiorobenzene 

213 

17 



56, 

5, 

>200 


Sulfonyl chloride, 31 -4 







103 

3,5 




26 

2-Chloro-44sopropyl-l - 

217 


1 5178" 

1 015" 

109-10 

5,6 



Boiling With dll HNO^3-chloro-4- 


methylbenzene (2- 

Chloro-;7-cymene) 









methylbenzoic acid, 196 

27 

3-Chloro-4-isopropyl-l - 

217 


1 5179'* 

1 018J* 

102-3, 

2,6 





methylbenzene (3- 

Chloro-;7»cymene) 





106 





28 

I'Chloronaphthalene 

259 


1 633 

1 191 

180 

4,5 



Picrate, 137 

29 

3-Chlorobiphenyl 

284-5 

16 



202-3 

4,4’ 



Oxid —► 3-chlorobenzoic acid, 158, 155 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

•c 

Boiling 

point, 

•c 

Nitro derivative 

Sulfonamide 


M P 

Position of 
nitro 

groups 

M P 

Position of 
sulfona* 
mide group 

Miscellaneous 

1 

2*Chlorobenzotrichloride 

29 

283 





Hydrolysis —► 2-chlorobenzoic acid, 142 

2 

2,4,6-Trichlorotoluene 

33 4,38 


54 50 

3, 



Oxid —► 2,4,6-trichlorobenzoic acid, 





178 80 

35 



160-1 

3 

2>Chlorobiphenyl 

34 

273 





Oxid -► 2-chlorobenzoicacid, 141 

4 

1,2-Dichloronaphthalene 

35 

296 

169 

di 



n{,* 1 6337,01" 1 3147 Oxid 









CrO,/ac a 









-• 5.6-dichloro-l,4- 









naphthoquinone, 181 

5 

2^,4‘T richiorotoluene 

41 

231’*' 

60. 

5 or 6, 



Oxid -* 2,3,4-trichlorobenzoic acid. 





140-1 

5,6 



186-7 

6 

1 ^^s^-Tetrachlorobenzene 

44-5 

254 

63 5, 

5, 








151 

5,6 




7 

3,4,5-Trlchlorotoluene 

44-5 

245'“ 

81 2. 

2,2,6 



Oxid —► 3,4,5-trichlorobenzoic acid, 203, 





163-4 




CU - *»2,3,4,5-tetrachloro- 









toluene, 97-8 









dll HNOs 

8 

Z^tS-Trichlorotoluene 

45-6 

232 

58 9, 

4 or 6, 



Oxid -^2,3,5-trichloroben- 





149-50 

4,6 



ZOIC acid, 162 

9 

1,6-Dichloronaphthalene 

48 


119 

4 

216 

4 


10 

1,2395-Tetrachlorobenzene 

50-1 

246 

40-1, 

4, 








161-2 

4,6 




II 

l,2^Trichlorobenzene 

52 3 

218-9 

56, 

4, 

226-30 

4 

Sulfonyl chloride, 65 





92-3 

4,6 




X 12 

1,4-Dichlorobenzene 

53 

173 

54 

2 

180 186 

2 










CrOs/ac a 

13 

4,4'-Dichlorodiphenylmethane 

55 

337 

198-9 

3,3' 



Oxid -^4,4'-dich!oro- 









benzophenone, 145 

14 

2-Chloronaphthalene 

56,61 

265 

175 

1,8 

126 


Picrate, 81 

15 

2,2'-Dichlorobiphenyl 

60 


203-5 

5,5' 












dll HNO., 

16 

11,3-Dichloronaphthalene 

61 

291"* 

150 and 

di 



Oxid -»*phthalic acid, 200-6 





158 





17 

1 ^t^Trichiorobenzene 

63 


68 

2 

210 2 


Sulfonyl chloride, 35-40 

18 

1,7-Dichloronaphthalene 

63-4 

286 

138-9 


226 

4 

Sulfonyl chloride, 118 

19 

l-Bromo-4-chlorobenzene 

67 

197 

72 

2 












CrOa/ac a 

20 

1,4-Dichloronaphthalene 

68 

286’“ 

92 

8 

244 

6 

Oxid - ^5,8-dichloro-l,4* 









naphthoquinone, 173 4 Boiling 









HNOjfD = 1 3) -> 3 6-dichloro- 









phthalic acid, 194 185 

21 

2,5-Dichloro-l,4-dimethylbenzene (2,5- 

68 

224 





Oxid — ► 2,5-dichloroterephthalic acid. 


Dichloro p-xylene) 







306 

22 

4-Chlorobiphenyl 

77 

293 





Oxid -» 4-chlorobenzoic acid, 240 

23 

2,4,5-Trichlorotoluene 

82 


89-90, 

3, 



Oxid 2,4,5-trichlorobenzoic acid, 168 





226 7 

3,6 




24 

Pentachlorobenzene 

86, 84 

276 

143,146 

6 




25 

1,8-Dichloronaphthalene 

89 




228 

4 

Sulfonyl chloride, 141 









CrO,/ac a 

26 

1,5-Dichloronaphthalene 

107 


142 

8 

204 

3 

Oxid -»3-ch!orophthalic 









acid, 185 7 Picrate, 87 









dll HNO, 

27 

2,7-Dichloronaphthalene 

114 5 


141 2 

mono 

218 

3 

Oxid --► 4-chlorophthalic 









acid, 157 

28 

2,6-Dichioronaphthal«n« 

135-6 

285 



269 

4 

Sulfonyl chloride, 136, Cl, in chi -» 1,2, 









6-tnchioronaphihdlene, 92 Oxid 









CrOj/ac a 









- • 1 4-naphthoquinone 









deriv 148 9 

29 

1,2,4,5-TetrachlorobenzeRe 

140 

245 

99, 

3, 



Chlorosulfonic acid — ► hexachloro- 





232 

3,6 



benzene, 229 

30 

4,4'-Dichlorobiphenyl 

149 






Oxid —► 4-chlorobenzoic acid, 240 


*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)* (Continued) 




Melting 

point, 

•c 

Boiling 

point, 

•c 

Nitro derivative 

SulfoBamide 

No 

Name 

MP 

Position of 
nitro 
groups 

M P 

Position of 
sulfona¬ 
mide group 

31 

5 , 6 , 7 ,8-Tetrachlorotetralin 

174 

I80» 





32 

1,2,3,4-Tetrachlorotetralin 

182, 187 






33 

Octachloronaphthalene 

198, 200 

442 





34 

94^Di€hloroanthracene (meso-Di- 
chloroanthracene) 

209-10, 

yel 




279 

2 

35 

Hexachiorobenzene 

229, 
subi , 

226 

309 






Miscellaneous 


Irjin CS 2 —* l,2-dibromo-5,6,7,8-tetra- 
chloronaphthalene, 142 

, CrOj/ac a 

lOxid -• 2,4-dichloro-l- 

naphthol, 106-7 Boiling HNO 3 -*• 
phthalicacid, 200-6 
fuming HNO, 

|Oxid -► hexachloro-1,4- 

naphthoquinone, 222 SbClj in CClj -* 
cherry-red color 

[Sulfonyl chloride, 221-5, Oxid -► 9,10- 
anthraquinone, 286, Maleic anh 
adduct, 258 9 

iBoilingwith fuming HNO3 + cone 
HjSO, —► tetrachloro-l,4-benzoquinone 
(chloroanil), 290 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 3. Bromides a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

•c 

B 

B 

Nitro denvative 

Sulfonamide 

Miscellaneous 

M P 

Position of 
nitro 

groups 

M P 

Position of 
sulfona¬ 
mide group 

1 

Bromobenzene 

156 


1 560 

1 494 

70-2 

2,4 

166 

4 

1-Naphihylamide, 161,2,4-Dmitroben- 









161 


zenesulfenyl chloride adduct 140-1 

2 

2-Broniotoluene 

182 



1 425 

82 

3,5 

146 

5 

Oxid -►2-bromobenzoic acid, 150 

3 

3-Broniotoluene 

184 



1410 

103 

4,6 

168 

6 

Oxid — 3-bromobenzoic acid, 155 

4 

1 •Bronio-2-ethylbenzene 

199 


1 5486 

1 355 





Oxid —► 2-bromobenzoic aad, 150 

5 

l-Bronio-4-ethylbenzene 

205 


1 5448 

1 342 ! 





Oxid -♦ 4-bromobenzoic acid, 251 

6 

l-Broino-2-vinyibenzene {o- 

210 


1 5927 

1 4160 





Polymerizes on healing wiih benzoyl 


Bromosiyrene) 









peroxide 

7 

l*Broino-2*isopropylbenzene 

210 


1 5408 

1 3020 





Oxid 2-bromobenzoic acid, 150 

8 

l-Bromo-4-vinylbenzene (p- 

212 


1 5947 

1 398 





Polymerizes on healing wiih benzoyl 


Bromosiyrene) 







1 


peroxide, Oxid —4-bromobenzoic 











acid, 251 

9 

l-Bromo-23-diniethylbeniene 

217 








Oxid — 3-bromophthalic acid, 188 

10 

1,3-Dibroniobenzene 

219 


1 606 

1 952 

61 

4 

190 

6 


II 

1 •Broino«4-isopropylbenzene 

219 


1 5361 

1 2854 





Oxid 4-bromobenzoic acid, 251 

12 

1 ^-Dibromobenzene 

219 


1 609 

1956 

114 

4,5 

176 



13 

2-Broinocyinene 

234 



1 267 

97 




Anilide, 143 

14 

2,S-Dibroniotoluene 

236 



1 811 





Oxid —► 2,5-dibromobenzoic acid, 157 

15 

3,4>Dibroniotoluene 

240 



1 81 





Oxid —* 3,4-dibromobenzoic acid 235 

16 

l-Bromonapbtbalene 

281 


1 658 

1 484 

85 

4 

191 3 


Picraie, 134, Carbonaiion of Gngnard 











1-naphthoic acid, 162 

17 

2-Brainoblphenyl 

297 








Oxid -• 2-bromobenzoicacid, 150 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 3. Bromides b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

•c 

Boiling ■ 
point, 

•c 

Nitro denvative 

Sulfonamide 

Miscellaneous 

M P 

Position of 
nitro 

groups 

MP 

Position of 
sulfona* 
mide group 

1 

4>Bromotoluene 

28-9 

184 





Oxid —►4“bromobenzoic acid, 251 

2 

2-Bromonaphthalene 

59 

281 



208 

8 

Picrate, 86,79.2,4,7-Tnnitrofluorenoneadduct, 









138-40 

3 

1,2*Dibronionaphthalene 

67 






Oxid —► 3,4-dibromophthalicacid, 196 

4 

1,4-Dibromonaphthalene 

82 






Oxid -* 3,6,dibromophlhalicacid, 135 

5 

1,4-Dibramobenzene 

89 

219 

84 

2,5 

195 

2 


6 

4-Braniobiphenyl 

89 

310 





Oxid -► 4-bromobenzoic acid, 251 

7 

13<5-Tribroniobenzene 

120 

271 



222 

2 


8 

4,4'-Dibroinobiphenyl 

164 






Oxid -►4-bromobenzoic acid, 251 

9 

1,2,4,5-Tetrabromobenzene 

180 


168 

3 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 4. Iodides a) Liquids (Listed in order of increasing atmospheric b.p.)* 


1 

No 

Name 

Boiling 

point 

*C 

Melting 

point, 

■c 

B 

D? 

Nitro derivative 

Sulfonamide 

Miscellaneous 

M P 

Position of 
nitro 
groups 

Q 

Position of 
sulfona 
mide group 

1 

lodobenzene 

188-7 


I 620 

1 831 

171 

4 

HI 

■■1 

Bfal-Bromo-4 lodobenzene 91 

2 

3-Iodotoluene 

204 



1 698 

108 

4,6 



Oxid —► 3-iodobenzoic acid, 187 

3 

2 >lodotoluene 

211 



1 698 

103 

6 



Oxid 2-iodobenzoic acid, 162 

4 

l-Iodo-4>isopropylbenzene 

236-8 








Clainchl —►dichloride (ArlCi^) 110 

5 

l-Iodonaphthalene 

305 

■ 





■ 

HI 

Picrale, 128 


‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V. ORGANIC DERIVATIVES OF HALIDES 
C) Aryl halides 4. Iodides b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

•c 

Boiling 

point, 

•c 

Nitre derivative 

Sulfonamide 

Miscellaneous 

M P 

Position of 
nitro 
groups 

M P 

Position of 
sulfona* 
mide group 

1 

4>Iodotoliieiie 

IM 

211 




IHjll 

HNO 3 at 200* —► 4-iodobcnzoic acid, 270 

2 

l-Iodo*2,4,5-trimethyibenzene 


256-8 





Cl, in chi -► dichloride (Ariel,), 66 

3 

l^*Dl>iodobenzene 

40 

285 






4 

2>Iodonaphthalene 

55 






Picrate, 95 

5 

4-Iodobiphenyl 

WM 

320 d 





Cljinchl —► dichloride(ArICl 2 ), 102 

6 

1,4-DNiodobenzene 

vm 

289 

171 


■ 

Hll 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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Phenylurethane. 


EXPLANATIONS AND REFERENCES TO TABLE VI 


ROH + C6H5N=C=0 — C 6 H 5 NHCOOR 

Phenylurethane 

(Phenylcarbamate) 


From the dry alcohol with phenylisocyanate without solvent. 

For directions and examples see: Linstead, pp. 34-35; Shriner, p. 211; Vogel, p. 264; B. T. Dewey and N. 
F. Witt, Ind. Eng. Chem., Anal. Ed., 12,459 (1940); 14,648 (1942). 

From the dry alcohol with phenylisocyanate in petrol ether. 

See: Wild, pp. 55-57. 

I-Naphthylurethane (a-Naphthylcarbamate). * 

ROH + 1-C,oH7N=C=0 — 1-C,oH7NHCOOR 

l-Naphthylurethane 
(a-N aphthylcarbamate) 

From the dry alcohol with 1-naphthylisocyanate without solvent. 

For directions and examples see: Cheronis, pp. 475-479; Linstead, pp. 34-35; Shriner, p. 211; Vogel, p. 
264; V. T. Bickel and H. E. French, J. Amer. Chem. Soc., 48, 747 (1926); H. E. French and A. F. Wirtel, J 
Amer. Chem. Soc., 48, 1736(1926). 

From the dry alcohol with 1-naphthylisocyanate in petrol ether. 

See: Cheronis, pp. 476-477; Wild, pp. 55-57. 

p-Xenylurethane f 4-Biphenylylurethane j. 

ROH + p-C6H5C6H4N=C=0 -> P-C 6 H 5 C 6 H 4 NHCOOR 

p-Xenylurethane 

(4-Biphenylylcarbaniate) 

From the alcohol with p-xenylisocyanate in toluene. 

For directions and examples see: G. T. Morgan and A. E. J. Pettet, J. Chem. Soc., 1124 (1931); B. Witten 
and E. E. Reid, J. Amer. Chem. Soc., 69,2470 (1947). 

From the alcohol with p-xenylisocyanate in a benzene—petrol ether mixture. 

See: M. J. van Gelderen, Rec. Trav. chim., S2,969 (1933). 


p-Nitrobenzoate. * 

ROH + 0;N^^~~y—COCI — O 2 N—y-COOR + HCl 

p-Nitrobenzoate 

From the alcohol in excess and p-nitrobenzoyl chloride. 

For directions and examples see: Cheronis, pp. 467-469, 471; Shriner, p. 212; Vogel, p. 263; Wild, p. 52; 
M. D. Armstrong and J. E. Copenhaver, J. Amer. Chem. Soc., 65,2252 (1943). 

From an aqueous solution of the alcohol with p-nitrobenzoyl chloride in a ligroin-benzene mixture. 

See: Cheronis, pp. 468-469,472. 

From the alcohol with p-nitrobenzoyl chloride in pyridine. 

See: Shriner, p. 212; Wild, p. 52; L. F. King, J. Amer. Chem. Soc., 61,2383 (1939). 

From the alcohol with p-nitrobenzoyl chloride in aqueous sodium hydroxide. 

See: Wild, p. 52. 

From the alcohol with p-nitrobenzoyl chloride in an aqueous solution of sodium acetate and potassium hy¬ 
droxide at low temperature. 

See: Wild, p. 53; F. A. Menalda, Rec. Trav. cA/m., 49,967(1930); H. Henstock, J. Chem. Soc., 216 (1933). 


3,5-Dinitrobenzoate. * 


ROH 


-I- / V-COCl 
NO2 


/ V-COOR + HCl 

NO2 

3,5-Dinitrobenzoate 


’Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE VI (Continued) 


From the alcohol in excess with 3,5-dinitrobenzoyl chloride. 

For directions and examples see: Cheronis, pp. 467-470; Shriner, pp. 212-213; Vogel, p. 262; G. B. Malone 
and E. E. Reid, J. Amer. Chem. Soc., 51, 3424 (1929). 

From an aqueous solution of the alcohol with 3,5-dinitrobenzoyl chloride in a ligroin-benzene mixture. 

See: Cheronis, pp. 468-469,472. 

From the alcohol with 3,5-dinitrobenzoyl chloride and pyridine in benzene. 

See: Linstead, p. 34; Wild, p. 53; T. Reichstein, Helv. chim. Acta, 9,799 (1926); W. M. D. Bryant, J. Amer. 
Chem. Soc., 54, 3758(1932). 

From the alcohol with 3,5-dinitrobenzoyl chloride and a catalytic amount of pyridine in isopropyl or n- 
butyl ether. 

See: Cheronis, pp. 469,471. 

From the alcohol with 3,5-dinitrobenzoyl chloride in pyridine. 

See: Cheronis, p. 469; Shriner, pp. 212-213; Vogel, pp. 262-263. 

From the alcohol with 3,5-dinitrobenzoyl chloride in aqueous potassium hydroxide. 

See: Linstead, p. 34. 

From the alcohol in aqueous sodium hydroxide and potassium acetate with 3,5-dinitrobenzoyl chloride 
in a benzene-ligroin mixture. 

See: Wild, pp. 53-54; W. N. Lipscomb and R. FI. Baker, J. Amer. Chem. Soc., 64, 179 (1942). 

Hydrogen phthalate. * 

ROM -I- 

Alkyl hydrogen 
phthalate 

R 3 COH + CzHyMgBr 
RjCOMgBr + D 


RyCOMgBr -I- C 2 H 6 
.COOCR 3 



"COOH 
(ez(-Alkyl hydrogen 
phthalate 



CO 


0 


CO 


/ 



COOH 


COOR 


From the alcohol with phthalic anhydride. 

For directions and examples see: E. E. Reid, J. Amer. Chem. Soc., 39,1250(1917); J. F. Goggans and J. E. 
Copenhaver, J. Amer. Chem. Soc., 61, 2909 (1939). 

From the alkoxymagnesium halide derived from a tertiary alcohol (prepared from the alcohol with ethyl- 
magnesium bromide) with phthalic anhydride in ether or an ether-dioxan mixture. 

See: W. A. Fessler and R. L. Shriner, J. Amer. Chem. Soc., 58, 1384 (1936). 


Hydrogen 3-nitrophthalate.* 



NO2 



+ 


Main product Trace 

Hydrogen 3-nitrophthalates 
(3-Nitrophthalic acid monoalkyl esters) 



From the alcohol with 3-nitrophthalic anhydride. 

For directions and examples see: Cheronis, pp. 473-474; Linstead, p. 35; Shriner, p. 213; Vogel, p. 265; 
Wild, p. 59; G. M. Dickinson, L. H. Crosson and J. E. Copenhaver, J. Amer. Chem. Soc., 59, 1094 (1937); 
B. H. Nicolet and J. Sacks, J. Amer. Chem. Soc., 47, 2348 (1925); A. J. Veraguth and H. Diehl, J. Amer. Chem. 
Soc., 62, 233(1940). 

From a high boiling alcohol with 3-nitrophthalic anhydride in toluene. 

See: Linstead, p. 35; Shriner, p. 213; Vogel, p. 265; Wild, p. 59; G. M. Dickinson, L. H. Crosson and J. E. 
Copenhaver, J. Amer. Chem. Soc., 59,1094 (1937). 


’Derivatives recommended for first trial. 

WARNING: This is notan instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE VI (Continued) 


Pseudosaccharin ether {Pseudosaccharin derivative). 


ROM 





Pseudosaccharin 

chloride 



Pseudosaccharin 

ether 


HCl 


From the alcohol with pseudosaccharin chloride without solvent. 

For directions and examples see: Vogel, p. 266; Wild, pp. 60-61; J. R. Meadoe and E. E. Reid, J. Amer. 
Chem. Soc., 65,457 (1943). 

From the alcohol with pseudosaccharin chloride in chloroform. 

See: H. BoHme and H. Opper, Z. Anal. Chem., 139,255 (1953). 

From the alcohol with pseudosaccharin chloride and a catalytic amount of pyridine in chloroform. 

See: Cheronis, p. 482; H. BoHme and H. Opper, Z. Anal. Chem., 139,255 (1953). 


Allophanate 


NH 

CO ^CO 


1 1 

— HN=C=0 

— H2NC0N=C==0 

NH NH 

^CO^ 



Cyanuric acid 

Cyanic acid 

Cyanic acid dimer 

ROH + 

H2NC0N=C=0 

— H 2 NCONHCOOR 



Aitophanate 


From the alcohol with cyanic acid (prepared from the depolymerization of cyanuric acid). 

For directions and examples see: Linstead, p. 36; A. Behai, Compt. rend., 168, 945 (1919); M. A. Spielman, 
J. D. Barnes and W. J. Close, J. Amer. Chem. Soc., 72, 2520 (1950); H. W. Blohm and E. I. Becker, J. Amer. 
Chem. Soc., 72, 5342 (1950); Chem. Revs., 51, 471 (1952). 

From the alcohol with sodium cyanate and dry hydrochloric acid in dioxane. 

See: E. S. Lane, J. Chem. Soc., 2764 (1951). 

Benzoate.* 

ROM + C 6 H 5 COCI — CftHjCOOR + HCl 

Benzoate 

Especially for polyhydric alcohols. 

From the alcohol with benzoyl chloride. 

For directions and examples see: Shriner, p. 212. 

From the alcohol with benzoyl chloride in anhydrous pyridine. 

See: Cheronis, pp. 481-482; Shriner, p. 212; Vogel, pp. 243,447. 

From the alcohol with benzoyl chloride in aqueous sodium hydroxide. 

See: Vogel, p. 447. 

Acetate. 

ROH + (CH 3 C 0)20 — CH 3 COOR + CH 3 COOH 

R 3 COH + CH 3 COCI — CH 3 COOCR 3 + HCl 

Acetate 

Especially for polyhydric alcohols. 

From the alcohol with acetic anhydride and sodium acetate. 

For directions and examples see: Linstead, pp. 35, 39; Shriner, p. 212. 

From the alcohol with acetic anhydride in pyridine. 

See: Shriner, p. 212. 

From the alcohol (especially a tertiary alcohol) with acetyl chloride in the presence of magnesium. 

See: A. Spassow, Chem. Ber., 70B, 1926(1937). 

NOTE: For additional information regarding directions and examples for the preparation of derivatives 
of polyhydric alcohols see explanations and references to Table XIX, p. 326. 


‘Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiimg 

point, 

•c 

Melting 

point, 

•c 

"d 

DJ® 

Phenyl- 
urethane 1 

1 Naph 
thyl 

urethane 

4 Nitro- 
benzoate 

3.5- 

Dmitro- 

benzoate 

Hydrogen 
3-nitro- 1 
phthalatel 

Hydro¬ 

gen 

phthalate 

Miscellaneous 


Methanol (Methyl 

64 65 

fp 

1 3306'» 

0 7915 

47 , al 

124, Igr 

%, dll 


153 

82 5 

Pseudosaccharin 

H 

alcohol) 


-97 





al 


(cor ) 

(cor) 

ether, 182 (cor) 

M 

Ethanol (Ethyl alcohol) 

78 32 

f P 

1 3610 

0 7894 

52 

79,Igr 

57 , al 

93 , al 

158 

48 

Pseudosaccharin 

H 



-117 3 







(cor), 


ether, 219(cor) 

H 

2>Propanol (Isopropyl 

82 4 

-89 5 

1 37927 

0 78507 

75-6, It 

106 

110 5, 

123, pet 

154 


Pseudosaccharin 

H| 

alcohol) 





pet 


It pet 

eth 

(cor ), 


ether, 137 (cor) 









108 


w 




f/,/-3-Buten-2-ol (Methyl 

94-6 








43-4 


Allophanate, 152, 


vinyl carbinol) 











Constant boil 













mixt with 













21 w , b p 













80 

5 

2-Propen-l-ol (Allyl 

97 1 


1 41345 

0 8540 

70 

108 

28 

49-50 

124 




alcohol) 












6 

l-Propanol (n-Propyl 

97 1 


1 38499 

0 80359 

57, pet 

80, 76 

35, pet 

74, pel 

145 5 

54 1-4 

Pseudosaccharin 


alcohol) 








eth 

(cor), 

(cor), 

ether, 124 5 











w 

pet 

(cor ) 












eth - 













bz 













(9 1) 


7 

2-Butanol {d,l-secSuly\ 

99 5 


1 39495” 

0 80692 

64 5, 

97 

25-6, 

76 

131 

59-60 

Pseudosaccharin 


alcohol, Ethyl methyl 





pet 


dll al 


(cor) 


ether, 65 5 (cor) 


carbinol) 












8 

2-Methyl-2-butanol (lert- 

102 3 

-8 55 

1 4052 

0 80889 

42, pet 

72 

85 

116, 





Amyl alcohol) 





eth 



117-8 




9 

2-Fluoroethanol 

105 


1 3633” 



128 






10 

2-Methyl-l-propanol (Iso- 

108 1 


1 3939” 

0 80196 

86,lgr 

104 

69 

87 

180 5 

65, pet 

Pseudosaccharin 


butyl alcohol) 









(cor) 

eth 

ether, 100 (cor) 

11 

3-Buten-l-ol 

122 5- 




23 4-4 5 









35755 











12 

r/,/-3-Methyl-2-butanol 

114,rf 


1 3973 

0 8180 

68 

109 



127 

39, rf 

d lalif +5 34, in 


(jec-lsoamyl alcohol, 

110-2 









34, 

al 


(/,/-lsopropyl methyl 










/ 34 



carbinol) 












13 

3-Pentanol (jy'm-jec-Amyl 

116 1 


1 4103 

0 82037 

48-9 

95,Igr 

17 

101,99, 

121 




alcohol. Diethyl car- 








97 





binol) 












14 

1-Butanol (/z-Butyl 

1176, 

-90 2 

1 3974” 

0 80960 

61 

71 

70,64 

64,62 5 

147 

73 1-5 

Pseudosaccharin 


alcohol) 

116 






35-6 


(cor) 

(cor) 

ether, 96 (cor ) 

15 

f/,/-2-Pentanol (5ec-Amyl 

11985 


1 4060 

0 80919 


74 5,76, 

17 

62 

102-3 

60-1, 

Pseudosaccharin 


alcohol) 






d 88- 




d 34, 

ether, 38 (cor) 








91 




/ 34 


16 

33-Dimethyl-2-butanol 

120 4 

5 3 

1 4148 

08185 

77-8, 



107, 


85-6, It 



(f/,/-Pinacolyl alcohol, 





pet 



yel - 


pet 



/er/-Butyl methyl 





eth 



wh , 





carbinol) 








pet 













eth 




17 

23'Dlinethyl-24>utanol 

120 5 

-14 

1 4140 

0 8208 

65-6, 

101 


III, 





(Dimethyl isopropyl 





pet 



yel , 





carbinol) 





eth 



bz - 













pet 













eth 




18 

3-Methyi-3-pentanoi 

123 

-22 

1 4166” 

0 82334” 

435 

^83 5 


96 5, 



Allophanate, 152 










yel, 



(cor) 










pet 













eth , 













62 5 


i 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 



I 

^ Boiling 

^ Melting 


1 - 

Phenyl 

urethane 

^ I-Naph 


P— 

Hydrogen 

■ Hydro- 

Miscellaneous 

No 

Name 

point, 

point 

^20 


thyl 

benzoate 

Dinitro- 

3-nitfo- 

gen 



•c 

•c 



urethane 

benzoate 

phthalate 

phthalate 


19 

2«Methyl-2*pentanol 

123, 121 

-103, 

1 4113 

081341 




72 



Benzoate, 182 3, 


(Dimethyl n-propyl 


-108 




i 





al, Allophanate, 


carbinol) 











128 

20 

2>Methoxyethanol 

124 5 


1 40238 

0 9647 


1125 

50 5. 


129, 


Diphenyl ure- 


(Methyl cellosolve. 
Ethylene glycol mono¬ 
methyl ether) 






30 

dll al 


dll al 


thane, 51 

21 

2>Methyl-3*pentanol 

127 5 


1 4168 

0 82487 

50 



85, yel . 

150 7 

70 69 



(Ethyl isopropyl 








pet 


71,ra- 



carbinol) 








eth 


cemic 


22 

l-Chloro-2>propanol 

127 







77 




23 

2-Methyl-l-butanol 

128 9 


1 4107 

0 8193 

31 

82, Igr 


70 

157 8, 


Half? -5 756 


(Active amyl alcohol, 
<y-5ec-Butyl carbinol) 









w 



24 

2-Chloroethanol (Ethylene 
chlorohydrin) 

131 




51 

101 



98 



25 

fy,/>4-Methyl-2-pentanol 

132 


1 4011 

0 80713 

143, et 

88 

26 

65, yel. 





(Isobutyl methyl car- 





ac 



pet 





bmol) 








eth 




26 

3-MethyM4iutanal 

132 

-117 

1 40851'' 

0 80918 

56-7, 

68 

21 

61 

166 3 


Pseudosaccharm 


(/irim-Isoamyl 





Igr 




(cor). 


ether, 64 (cor) 


alcohol) 


i 







30% 













165-6, 

w 



27 

d,/-2-Chloro-1 .propanol 

133 4 


1 436 

1 103 




76 



Alkali + heat — 













propylene oxide 
bp 35 

28 

3-Methyl-2-pentanol (sec- 

134 2’<* 





72 


43 5, 





Butyl methyl carbinol) 








yel. 













pet 













eth . 













41 




29 

2-EchoxyeChanol (Ethyl- 

135 


1 40797 

0 9297 


67 3- 5 


75, al 

118 86 


Diphenyl ure- 


ene glycol monoethyl 









(anh ), 


thane, 43 


ether) 









94 2 4 
(mono- 
hyd ) 

A' -al 



30 

3-Hexanol (Ethyl n- 

136 


1 4159 

0 81851 




97, yel - 


76-7, 



propyl carbinol) 








wh , 


pet 











pet eth 


eth 


31 

24-Dimethyl>l •4>utanol 

136 7 


1 4208 

0 82834 

65-6 

80-1. 



5l,yel, 


Pseudosaccharm 


(/^/’/-Amyl carbinol) 






Igr 



pet 


ether, 68-9 It 











eth 


pel 

32 

1-Pentanol (n-Amyl 

138 

-78 5 

1 40994 

0 81479 

46 

68 

II 

46 4 

136 

75 5 

Pseudosaccharm 


alcohol) 

(cor) 








(cor) 


ether, 62 (cor) 

33 

f/,/-2-Hexanol (n-Butyl 

138 9'“ 


1 4126“ 

0 80977“ 


60 5 

40 

38 5 


d 29 

3,5-Dmitrophenyl 


methyl carbinol) 











urethane, 40 

34 

2,4-Dimethyl-3>pentanol 

140 


1 42259 

0 8288 

95,eth - 

95,99 

155 


150-1 


Camphor-like 







pet 






odor 


1 





eth , 








! 





96-9 







35 

Cyclopentanol 

140 85 


1 4530 

0 94688 

132 5, 
at 

118 






36 

2 >lsopropoxyethanol 

141 5™ 


1 40954 

0 9030 






Triphenylmethyl 


(Ethylene glycol mono- 











ether, 71 0-5, 


isopropyl ether) 











me al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boilmg 

point, 

•c 

Melting 

point, 

■c 

"d 

a 

Phenyl- 

urethane 

1 Naph 
thyl- 
urethane 

4 Nitro 
benzoate 

3 5- 

Dinitro- 

benzoate 

Hydrogen 

3-nitro 

phthalate 

Hydro¬ 

gen 

phthalate 

Miscellaneous 

37 

3>Cthyl-3-pentanol 

142 


1 4305 

0 83889 







Camphor-like 


(Tnethyl carbinol) 











odor, Allo- 
phanate, 152 
(cor) 

38 

2,3-Dimethyl-l-butflnol 

145 


1 4195 

0 8297{"» 

28 9 



51 5, pa 













yel, 













pet 













eth 




39 

3-Hydroxy-2-butanone 

145 

-72 

1 4178 

0 9861?” 







Semicarbazone, 


(i/,/-Acetoin, Acetyl 











185,al ,202, 


methyl carbinol) 











2,4-Dinitro- 
phenylhydra- 
zone, 318, or, 
PhNOj-tol 

40 

l-Hydroxy-2-propanone 

146 

-17 

1 4295 

O 

00 

tvj 







Semicarbazone, 


(Acetol Acetyl car- 











196, al , 2,4-Di- 


binol) 











nitrophenylhy- 
drazone, 128 5 
(cor), or, al 

41 

2-Methyl-l-pentanol (2< 

148 0 


1 4190 

0 8208 


75 6 


50 5, 

145, 




Methyl-n-amyl alcohol) 








yel, 

141, 





j 







pet 

bz 












eth 




42 

2 -Cthylbutanol 

148 9 


1 4224 

0 83345 




51 5, 













pet 













eth 




43 

2-Bromoethanol (Ethylene 

I49d 





86 







bromohydnn) 












44 

2>/i-Propoxyethanol 

(Ethyleneglycol mono- 
n-propyl ether) 

150 0™ 


1 41328 

09112 








45 

Trichloroethanol 

151 

19 



87 

120 

71.al 

142 3 



Urethane 64 5 

46 

3-Methyl-l-pentanol 

151-2 


1 4188 

0 8242 


58 dj 


38, yel 






153 7 





40-1, 


pet 






4 1 





d 38- 
40 

/ 37 8 


eth 




47 

4-MethyM-pentanol 

152 3 


1 4153 

0 8131 




72, pet 

138 5 




(Isoamyl carbinol 








eth 

40, bz - 




Isohexyl alcohol) 








69 8 

pet 












(cor) 

eth 



48 

^,/*4-Heptanol (Di-w 

156 

-41 5 

1 4205 

08183 


•'8 80 

’5 

64 





propyl carbinol) 












49 

1-Hexanol (n-Hexyl 

157 5 

-51 6 

1 41778 

0 81893 

42 

59 62 


58 4 

124 

25 

Pseudosacchann 


alcohol) 


-46 1 






(cor ), 

(cor), 


ether 60(cor ) 










60 1 

123 



50 

d /-2-Heptanol (n-Amyl 

138 7 


1 4210 

0 8167 


54 


49 4 


57 5 



methyl carbinol. tec- 










dJ 



Heptyl alcohol) 










76 5 


51 

2*Isobutoxvethanol 

159 3’*' 


1 41428 

0 8900 









(Ethylene glycol mono- 
isobutyl ether) 









i 



52 

2 'feC’Butoxyethanoi 

: (Ethylene glycol mono- 
sec-butyl ether) 

159 3'« 


1 41606 

0 8966 








53 

! 2,4-Dimethyl-l-pentanol 

159 8 


1 427 

0 793 





154-5, 


/7-Xenylurethane, 











: bz -pet 
eth 


74-5, pet 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 




Boiling 

Melting 



Phenyl- 

urethane 

t-Naph- 

4-Nitro- 

benzoate 

3.5 

Hydrogen 

Hydro 


No 

Name 

point. 

point. 


DJ® 

thyl- 

Dimtro- 

3-niiro- 

gen 

Miscellaneous 



*C 

*C 



urethane 

benzoate 

phthalate 

phthalate 


54 

3'Chloro-l-propanol (3' 

161 2 




38 

76 


77 





Chloropropyl alcohol) 












55 

2-Methyl-l-hexanol 

164 5 


1 4250 

0 8270 





131 2, 


/7-Xenylurethdne, 











wh . 


88 0- 5. pet 











pel 



56 

2-Ethyl<l-pentanoi (2- 

164 6 








12 -' 8, 


p-Xenylurethane, 


Ethyl-fi-amyl alcohol) 









bz - 


77-77 5, pet 











pet 



57 

fy,/-4-Methyl'l-hexanol 

165 173 


1 4219 

0 8239 


50 



149 


Odor of Amyl 













alcohol 

58 

fy,/'C/T-2-Methylcyclo- 

165 3 

-9 3 

1 4640 

0 9340 

90 1 


51 2 

98 9 


103 4 



hexanol (m-Hexa- 
hydro-o-cresol) 





93 4 


55 6 



104 5 


59 

4-Hydroxy-4-methyl-2- 

166 



0 9306" 



48 

55 



Oxime. 57 5-8 5 


pentanone (Diacetone 
alcohol) 











Igr -eth 

60 

dJ-lran<!-2-Met\\y\- 

167 4 

21 

1 4611 

0 9235 

105 


65 

114 5 


124 5 



cyclohexanol 





mixt 


mixt 

mixt 


mixt 



(//■fl«5-Hexahydro-(3- 





as + 


nv + 

as + 


as + 



cresol) 





irons' 


irons 

irons 


irons 








90 105 


35-6 

85 90 


95 6 


61 

2>n'Butoxyethanol (Ethyl- 

l70-6'« 


1 4177" 

09188 

62 




120 0 6 


4-N)trophenyl- 


eneglycol mono-fi- 











urethane, 58 7 


butyl ether) 











9 1,CC1, 

62 

2'Aminoethyl alcohol 

171 










N-l-Naphthyl- 


(Ethanolainine) 











urea, 186 (cor ) 
Picrate. 160 

63 

2,6-Dimelhyl-4-hepianol 

171 4 


1 4242 

0 8I29(!! 

61 2, 





118 

p Xenylurethane, 


(Di-isobutyl carbmol) 

34 




Igr -al 






118 Allo- 
phanate, 156 

64 

Furfuryl alcohol (2-Furyl 

172.170 


1 4863 

1 I35UII 

45 

129 30, 

76 

80 1 


85 

Urethane. 50. 


carbmol) 






Igr. 





Pseudosacchann 








133 





ether 55 

65 

d,/-c/s-3-IV1ethylcyclo- 

173 4 


1 4572 

0919 

87 8 

128 9 

65 

91 2 


82-3 



hexanol (m-Hexa- 
hydro-m-cresol) 












66 

fy,/-r/j-4-Methylcyclo- 

173 4”“ 


1 4549 

0914 

118 9 


94 

134 


72 3 



hexanol (m-Hexahydro- 
p-cresol) 












67 

fy,/-/rfl«5-4-IV1ethylcyclo- 

173 


1 4534 

0913 

124 5. 


bl 

139 40, 


119-25, 



hexanol {trans-Hc\a- 

4 5'* 




mixt 



mixt 


ac a 



hydro-p-cresol) 





as + 



as + 










Irons 



irons 










112 5 



125 30 




68 

fy,/-/rflfi5-3-Methylcyclo- 

174 5 


1 4550 

0 9145 

93 4 

122 

58 

97 8. 


93 4 



hexanol 





mixt 



mixt 





hydro-m-cresol) 





fl5 



as + 










irons 



Irons 










75 85 



80 5 




69 

2,6-Dlniethylcyclohexanol 

174-5"“ 


1 4619 

09115, 

158 












0 9235 








70 

n5-2,5-Diniethylcyclo- 

175 


1 4522'- 

0 90961- 







Allophanate, 


hexanol 











157 8 

71 

/rf7fi5-2,4*Diniethylcyclo- 

175 


1 4560 

0 900 

96 






Acetate, b p 


hexanol 











198'' ■ 

72 

13 -Dichloro-2-propanol 

176 




73 

115 







•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 




Boiling 

Melting 



Pheny! 

urethane 

1 Naph 

4 Nitro 
benzoate 

3,5 

Hvdroecn 

Hydro- 


No 

Name 

point 

•c 

point 

•c 

"S 

Df 

thyl 

urethane 

Dinitro 

benzoate 

3 nitro 
phthalate 

gen 

phthalate 

MisceltaneouB 

73 

3<Bromo-1 -propanol 

I76d 





73 







(Triethylene bromo- 
hydrin) 












74 

m-2,4-Dimethylcyclo- 

176 


1 4582 

0 907 









hexanol 












75 

l-Heptanol (n-Heptyl 

176 8 

-34 6 

1 4245 

0 82242 

60 65 

62 

10 

46 47 

127 

16 5- 

Pseudosacchann 


alcohol) 


-33 8 







(cor) 

17 5 

ether, 55 (cor) 

76 

(ranjJ.S-DimethylcycIo- 

177 


1 4545” 

0 90791? 







Allophanate, 125 


hexanol 












77 

24-n<iicthylcyclohexanol 

177 

8 

1 4648 

0 9225 

85 







78 

Tetrahydrofurfuryl 

177-8'” 


1 45167 

1 0544 

61, pet 


46-8 

83-4 



Diphenylurethane, 


alcohol 





eth 






81, me al 

79 

2-Methyl«]^-propanediol 

178 


1 4358” 

0 999J* 

bts 








(Isobutylene glycol) 





140 5 







80 

i^,/-2-Octanol 

179 


1 4265 

0 8205 

Oil 

63-4, 

28 

32 


55, d,/ 









62 5 




75 


81 

2,2-Dibromoethanol 

179-81 










Urethane 90-1 

82 

1 rimethylcyclo- 

181 


1 454 

0 8876i'' 









hexanol 












83 

23Butanediol (2,3- 

meso 

meso 

meso 

meso 

meso 






Dibenzoate dJ 


Butylene glycol) 

181 7 ”, 

34 4, 

1 43637 

1 0433 

bis 






53 4, meso 



dj 

176 7 ” 

dJ 7 6 



201 






75 5-6 2 

84 

Cyclohexyl carbinof 

182 


1 4649 

0 9280 







Acetate, b p 


(Hexahydrobenzyl 

alcohol) 











199-201'“ 

85 

24-Dichloropropanol 

182 




73 

j93 

37-8 




2-Naphthy!ure- 













thane, 99 

86 

4-Methyl-1-heptanol 

182 7 








133 


Pseudosacchann 













ether, 34 (cor) 

87 

2-Ethyl-1 -hexanol 

184 6 


1 4328 

0 8 328 

33-4 

60 1 



108 


;)-Xenylurethane, 













80, pet, Pseudo¬ 
saccharin ether, 

53 5 (cor) 

88 

33'Diinethylcyclohexanol 

185”* 

11 2 

1 4606” 

0 9128” 

i 

1 


83 




Acetate, b p 













194-5'“,0- 
Nitrobenzoate, 

62 

89 

cij-3,5-Diniethylcyclo- 

187 


1 454*' 

0 9109” 







Acetate, b p 


hexanol 











201-2 

90 

/rnnJ-3,S-Diniethyl- 

dJ 187 


1 4579 

d 0 9146, 







Acetate, dJ, b p , 


cyclohexanol 




/ 0 9166 







196 d. (al^» 

+4 55,/,[«](,' 

-7 74 

91 

t/,/-l,2-Propaiiedioi (a- 

187 4 


1 43162” 

1 0354” 

bis 153, 






Monostearate, 


Propylene glycol) 





143-4 






59 5, Distearate, 
72 3 

92 

3,4-Dimethylcydohexanol 

189 


1 458” 

0 9073i» 

119 







93 

2,4,S-Trimelhylcyclo- 

as 




as 





81-3 5, 



hexanol 

191-3, 




83 5, 





eth - 




irons 




a), 





Igr 




196 




irons 













95, al 







94 

143-Triniefhylcyclo- 

193 



0 9310J’ 







Acetate, b p 


hexen-6-oI 

(cor) 










206 7 

95 

24 .b-Triniethylcyclo- 

193-5'” 



0 9119J' 









hexanol 













•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point 

*C 

Melting 

point, 



Phenyl- 

urethane 

1 Naph 
thyl 

urethane 

4 Nitro 
benzoate 

3 5- 

Dmitro 

benzoate 

Hydrogen 

3-nitro 

phthalate 

Hydro¬ 

gen 

phthalate 

Miscellaneous 

96 

2-(2-Methoxyethoxy)- 

194 


1 4244 

1 035(!l 



92 


91 4 2 2 


4-Nitrophenyl- 


ethanol (Diethylene 









(anh ). 


urethane, 73 5 


glycol monomethyl 









87 90 


76 


ether) 









(mono- 
hyd ) 
w -al 



97 

5-Nonanol 

194743 


1 4289'“ 







45 

Allophanale, 158 

98 

l-Octanol (rt-Octyl 

195 

-16, 

1 4274*= 

0 8249 

74 72 

67 

12 

61 2 

128 

22 

Pseudosaccharm 


alcohol) 


-16 7 







(cor ) 


ether 46 (cor) 

99 

2-Methy)>2,4-pentanediol 

196 198 


1 42976'“' 

0 9240J' 







Odor of pmacol. 













Heating with 2“;^ 
HBr —► diene, 
bp 75 5-76 0 

100 

2-( 2-Ethoxyethoxy)- 

196763 


1 4298 

1 023?;; 



Oil 

Oil 

Oil 


4 Nitrophenyl- 


ethanol (Diethylene 











urethane, 65 8 


glycol monoethyl 
ether) 











6 3 

101 

Glycol (1,2-Ethanediol) 

197 85 

-12 6 

1 43192 

1 II36I 

di 157 

di 176 

140,141 

di 169 



6i5-4-Nitro- 













phenylurethane, 
135 5 

102 

d /-2-Nonanol 

198 2 


1 4290“ 

0 81910“ 


55 5. 


42 8 


42 4, 









It pet 


(cor) 


dJ 













58-9 


103 

/-Linaiool (/-Linalyl 

199 


1 46238 

0 8622 

65 6 

53 

70 




(ajo -3 to -17 


alcohol) 












104 

Benzyl alcohol 

205 5 

-15 3 

1 53955 

1 04540 

77 

134 

85 

113 

176 

106,104 

Pseudosaccharm 







75 5 

76, pet 
eth 






ether, 130 (cor) 

105 

</./-!.3-Butanedlol (d l-l.i- 

207 5, 


1 44252'““ 

1 0053 

122-3 

184 





Diphenyl- 


Butylene glycol 

204 




d 






urethane / 







115-6 






127 8 

106 

d /-2-Decanol (Methyl 

211 


d 1 4344 

d 0 8250 


69, It 




48 9, 



w-octyl carbmol) 






pet 




38 9 


107 

1-Nonanol (n-Nonyl 

213 5 


1 43105 

0 8271 

60,69, 

65 5 

60, 66 

52 2 

125 

42 5 

Pseudosaccharm 


alcohol) 





62-4 




(cor) 


ether, 49 (cor) 

108 

'l^-Propanedlol (Tn- 

214 7, 

-30 

1 43983 

1 0538 

di 137 

di 164 

di 119 

di 178 



Dibenzoate, 57, 


methylene glycol) 

210-2 










59 

109 

3-Methylbenzyl alcohol 

217 



09157'' 


116 







(3-Tolyl carbmol) 












liO 

a 4<Dimethylbenzyl 

219 



0 9668;“ “ 

96, pet 








alcohol (a-Methyl- 
4-tolyl carbmol) 





eth 







111 

l-PhenyUf7>propyl alcohol 

219 


1 5257 

1 0056iS 


102 

59-60, 






((//-Phenylethyl 







56 5 






carbmol) 







7 8 





112 

23~Dibroino>l<propanoi 

219d 




84 


59-60 




3,5-Dinitro- 













phenylurethane, 

71 

113 

2-Phenethyl alcohol (2- 

2198 

-25 8 

1 5240 

1 0235? 

78,79- 

119 

61 5-2 

108 

123 

188-9 



Phenylethanol) 





80. al 


(cor ), 













62-3, 

al 





114 

f/,/'a‘-Terplneol 

22! 


1 4834 

0 9337 

112 3, 

152, 147 

139, me 

78-9, 


117-8, 

Commercial 







me al, 


al 

•gr 


ac a 

liquid, lilac-like 




Hi 



dj 






odor 




■ 



no 








*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p. (Continued) 




Boiling 

Melting 



Phenvl 

urethane 

1 Naph 

4 Nitro 

hen/oate 


Hvdrogen 

Hydro 


No 

Ndme 

point 

‘C 

point 

"d 

DV 

th\l 

urethane 

Dinitro 

ben/oate 

3 nitro 
phthalatc 

een 

phthaldte 

Miscellaneous 

115 

Citroneliol 

222 










Oxid — Adipic 



118'' 










acid, 89, Rose- 
like odor 

116 

a-lsopropylbenzyl alcohol 

222 4 


1 51932'“ 

0 9790^1! 


116 7 





Oxid — Iso- 


(i/,Msopropyl phenyl 











propylphenyl 


carbinol) 











ketone, b p 222 

117 

d /-2-lJnilecanol (d 1-2- 

228-9 



0 8263'" 






49 50 



Hendecanol Methyl n- 
nonyl carbinol) 












118 

2-( 2-n-Buloxyelhoxy)- 

228-30 


1 4341 

0 95718 







4-Nitrophenyl- 


ethanol (Diethylene 











urethane 54 5- 


glycol mono-«-butyl 
ether) 











5 3 

119 

l,4*Butanediol (Tetra* 

230, 235 

190 5 

1 4467 

1 0171 

di 183 

di 199, 

di 175 




Di benzoate. 


methylene glycol) 





3 5 

xyl 

ac a 




81 2,eth 







chl 













180 







120 

Geraniol 

230 


1 4766 

0 8894 


47 8 

35 

62 3 

117 

47,lgr 


121 

1-Decanol (n-Decyl 

231 

5 99, 6 4 

1 43682 

0 8292 

59 6, 

73 

30 2, al 

57 7 

122 8 

38 (cor ) 

Pseudosdcchann 


alcohol) 





bz , 




(cor ) 


ether, 47 5 (cor) 







then 

al 







122 

2>Phenoxyethanol (Ethyl- 

237,245 


1 534 

1 102" 





112 3 


Benzoate 64 


ene glycol monophenyl 











4-Toluene- 


ether) 











sulfonate 80, al 

123 

3-Phenylpropanol (Hy- 

237 4, 


1 53565 

1 0079 

45 


45 6,47 

92 

117 


4 Nitrophenyl 


drocinnamyl alcohol) 

235 




47-8, 






urethane 104 







al 






pet eth 

124 

IfS'Pentanediol (Penta- 

238-9 


1 4499 

0 993918 

di 

di 147 

di 






methylene glycol) 





174-5 


104-5, 











(cor ) 
abs al 


bz -al 





125 

l-Cndecanol (1 -Hende- 

243 

15 85, 



62,al, 


99 5,al 

55 

123 3 

43 8 4 1 

Allophanate 156 


canoi «-Undecyl 


14 3 



52 




(cor ) 


Pseudosacchann 


alcohol) 











ether 58 5(cor ) 

126 

Diethylene glycol {0,^'- 

244 5 

f P 

1 4475 

1 121218 


149 

151 






Dihydroxydiethyl 


-10 45 





(cor), 






ether) 







149, 













ac a 





127 

2 >MeChoxybenzyl alcohol 

247 


1 549" 

1 049518 


135-6 





Allophanate, 180, 


(Saligenin-2-methyl 











Benzoate, 59, 


ether) 











Igr 

128 

2-Benzyloxyethanol 

265 0 


1 5225 

1 070018 







Triphenylmethyl 


(Ethylene glycol mono¬ 
benzyl ether) 











ether, 76 7, eth 

129 

n-Hexyl phenyl carbinol 

275 


1 501 

0 946 

75 







130 

Triethylene glycol (Ethyl- 

285, 

-94 

1 4578'= 

1 1274J" 







ftis-Tnphenyl- 


ene glycol di-(/3-hy- 

165'' 










methyl ether. 


droxyethyl)ether) 











142 2 5,acet 

131 

Glycerol (1,2,3-Tri- 

290d 

179 

1 4729 

1 26134 

m 180 

in 191- 

tn 188 




4-Nitrophenyl 


hydroxypropane) 






2 ,al 





urethane, 216 

Tri benzoate, 

71 2,75 6 

132 

3,4-Dimethoxyhenzyl 

296-7'=' 


1 555" 

1 179'? 

118 






Acetate, b p 


alcohol (Veratryl 











170", n(,' 


alcohol) 











1 5245, Ben¬ 
zoate, 36 7 


‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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1 


TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
a) Liquids (Listed in order of increasing atmospheric b.p.) * (Continued) 



-1 

Boilmg 

Mektng 

1 


Phenyl 

urethane 

1 Ndph 

4 Nitro 
benzoate 

3 5 

Hydrogen 

Hydro 


No 

Name 

point 

•c 

point 

“C 

"d 

DJ® 

thyl 

urethane 

Dinitro 

benzoate 

3 niiro 
phthalatc 

gen 

phthalate 

Miscellaneous 

133 

4-Methoxyphenyl methyl 

310d 


1 557 

1 0861* 

82 3 






Odor of anise 


carbinol (4 Anisyl 

(cor) 










Oxid 


methyl carbinol) 


■ 









4 Methoxy 
acetophenone 

38 

134 

ciJ-Octa'9-<lecen-l-ol 

333 5 


1 4607 

0 8489 

Oil 

0 44 5 





Allphanate 135 


(Oleyl alcohol cis- 






a) 





chi 129 chi 


Octadecenyl alcohol) 


■ 









4 Nitrophenyl 
urethane 85 91 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
b) Solids (Listed in order of increasing m.p.)* 









3,5 Dl 
nitro 
benzoate 

Hydro 


Pseudo 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

Phenyl 

urethane 

1 Naph 
thyl 

urethane 

4 Nitro 
benzoate 

gen 

3 nitro 
phthal 
ate 

Hydrogen 

phthalate 

sac 

channe 

ether 

Miscellaneous 

1 

1-Phenylethyl alcohol (dl Methyl 

20,20 1 

202 

92,91-2, 

106 

43 (cor), 

95 93 


108 


n;? 1 5275, 


phenyl carbmol) 



Igt 


al 



ac a 


D,“ 1 0129 

2 

//'<3n5-2-Methylcyclohexanol 

21 

167 4 

dl 105 

dl 155 


dl 115 




Oxalate d / 61 

3 

l-Dodecanol (n-Dodecyl alcohol. 

24,26 

259 

74 

80 

45,42 

60 

124 

50 3 

54 



Lauryl alcohol) 







(cor) 

(cor) 

(cor) 


4 

1 , 1 -Dimethyl-2-phenylethanol 
(Benzyl dimethyl carbmol) 

24 

216 








nb‘ 1 5174 

5 

4-Methoxybenzyl alcohol (4 

24-5 

259 

92(cor) 







Benzoate, 38, Me 


Anisyl carbmol) 










eth , b p 225-6, 
ng 1 5422, 

Dll 1 1129 

6 

Cydohexanol 

25 1 

161 1 

82 

129 

50 

112 3, 

160 

99 


nb 1 46477 








al 




n™ 0 94155 

7 

/er/-Butyl alcohol (Tnmethyl 

25 5 

82 5 

136,eth 

101 

116, al 

142, pet 




nb" 1 38779, 


carbmol) 






eth 




D“ 0 78670 

g 

3>Nitrobenzyl alcohol 

27 

175-80= 








Benzoate, 71 2 












Ox — 3-nitro 
benzoic acid 140 

9 

2^3’Trimethylcyclohexanol 

28 

197 









10 

Diethanolamine GS,/5'-Dihydroxy- 

28 

270,217- 








Picrate, 109-10 


diethylamme) 


gI50 









11 

2,4-Hexadien-] .«l 

30 5-1 5 

76‘= 

78-9 



85 





12 

]-Tridecanol 

a 30 6, 

155 6“ 



37 4 


124 

52 5 

66 

DS' 0 8223 



d 28 3 




(cor) 


(cor) 


(cor) 


13 

Cinnamyl alcohol 

33 

257 

90 0-1 5 

114 

78,76 5 

121 





14 

2-Methylbenzyl alcohol (2 Tolyl 

36, 35 

219 

79 (cor) 









carbmol) 











15 

/ranj*Octa-9-de€en-]-ol (Elaidyl 

36 7,35, 

333, 

56-7 

71 








alcohol) 

34 

216‘» 









16 

f/,/-Fenchyl alcohol 

38-9, 

201 5, 

104, da 

149 

109, a 

104 

95 

169, da 





da 45, 

d a 

82,/a 


108 9 /3 



145,/a 





la 47, 

201-2 

82 


94-5, 



146,/8 





//3 3-4 




la 109, 
//3 83 



153 



17 

I'TetradecaDol (Mynstyl alcohol) 

39,37 7 

170-3»’ 

74,71 

82 

51 2 

67 

123 5 

60 (cor) 

62 








(cor) 


(cor) 


(cor) 


18 

1^^-Trimethylcyclohexanol 

41 (+i 

81 4-8=” 








nif • 1 469, 



HjO) 









D^' 0 9274 

19 

Pinacol (Tetramethylethylene 

43,45-6 

172 








Diacetate, 65, 


glycol) 










Hydrate, 46 

20 

/•Menthol 

44,42 5, 

216 

111 -2, 

119, 126 

61-2 

153 


112,129- 


Allophanate, 215 



35, 33, 


al,d/ 





31, 





31,d 


103-4 





ac a 





38-40 
dj 34 










21 

l-Prntadecanol 

a 44,,8 


72, bz 

72 

45 8 


122 5 

604 

72 




38 9 




(cor) 


(cor) 


(cor) 


22 

l,33-Triniethyl-l-eyclohexen-3-ol 

46 

87-90” 








ni,” 1 4735,DJ“ = 












0 9132 

23 

d,/-a-Propylbenzyl alcohol 

d 49, 

168-70'“ 


99 

58 



91, 





/ 49 







53-4 



24 

Iflfl'Tnchloroisopropanol 

50-1 

161 8™ 








Camphor-hke odor 

25 

l-Hexadecanol (Cetyl alcohol) 

50,49 27 

190'= 

73 

82 

58 4 

66 

122 

668 

69 5 








(cor), 

52 


(cor) 


(cor) 


26 

2 ^,6-T rimethylcyclohexanol 

51,al 

186-7™ 








nb" 14600,Df 












0 9128 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







1 Naph 
thyl 

urethane 



Hydro 




No 

Name 

Melting 
point, "C 

Boiling 
point *C 

Phenyl 

urethane 

4 Nitro 
benzoate 

3 5 Di 
nitro 

benzoate 

gen 

3 nitro 
phthal 
ate 

Hydrogen- 

phthalate 

sac 

channe 

ether 

Miscellaneous 

27 

33*^Trimethyicyclohexanol 

trans 52, 

CIS 201- 








Acetate, cis b p 



37 

^750 








209-\0, trans bp 




trans 








209-10 













28 

2,2-Diiiiethyl-l-propanol (tert- 

52-3 


144, 

100 




71 




Butyl carbinol, Neopentyl 
alcohol) 



Igr 








29 

4-Methylbenzhydrol (Phenyl 

53, 58,42 









Ox -» Phenyl 


4-tolyl carbinol) 










4-tolyl ketone, 60 

30 

1-Heptadecanol 

o 54 

310 


88 5 

53 8 

121 5 

121 0- 

66 6-7 

76 








(cor) 

(cor) 

8 

(cor ) 

(cor) 


31 

Piperonyl alcohol 

58 


102 5 







Benzoate, 66, Alio 












phanate, 176 5 

32 

4-Methyibenzyl alcohol (4-Toiyl 
carbinol) 

59-60 

217 

79 



117 8 





33 

1-Octadecanol (Stearyl alcohol) 

59 5 

210 5'“ 

79-80 


64 3 

66 

119 

72 5 

74 5 


1 






(cor) 


(cor) 

(cor ) 

(cor) 



I'Nonadecanol 

62 




58 9 



71 

80 5 



Eicosanol 

65 

220“ 



69 4 



77 


Acetate, 40 


1-<1-Naphthyl) ethanol (dj- 

66 







131-2, 




Methyl 1-naphthyl carbinol) 








bz 



37 

1,2-Diphenylethanol (d /-Benzyl 

67 

167'» 






131 




phenyl carbinol) 








(cor), 
eth -It 












pet 



38 

4y4'-Dimethylbenzhydrol (Di-4- 

68, al 









Carbinyl bromide 


tolyl carbinol) 










48 5-9 Igr 

39 

Benzhydrol (Diphenyl carbinol) 

68, Igr 

288, 

139 40, 

135 6, 

131-2 

141 


164 5 


Acetate 41 2 




180““ 

bz 

139 






Benzoate 88-9, al 

40 

1-Glyceryl phenyl ether 

69,eth 









Cone H 2 S 04 —*pa 












red 

41 

Erythritol (</,/-!,2,3,4 Tetra- 
hydroxybutane) 

72 









Tetraacetate, 53 

42 

Dlhydroxyacetone (1,3-Di- 

72 









Diacetate, 48, Di- 


hydroxy-2-propanone) 










benzoate, 120 5, 
2,4-Dinitrophenyl- 
hydrazone, 277-8 

43 

2-Nitrobeazyl alcohol 

74 

270- 165“” 








Benzoate, 101-2 

44 

1,10-Decaiiedlol (Decamethylene 

75 5, 72 









1 10-Dibromide, 


glycol) 










274 bp 162 

5510 

45 

Z^^-'rribromoethanol 

80 

92-3 








Urethane, 86-7 

46 

10-Nonadecanol (Myricyl alcohol) 

85 


96 

54 







47 

Phenacyl alcohol (o-Hydroxy- 

86 

118-20" 



128 6 





Benzoate, 118 5, 


acetophenone. Benzoyl carbinol) 










3-Nitrobenzoate, 
104 5 

48 

n-Triacontanol (1-Hydroxytria- 

86 5, bz 









Acetate, 69, pet eth 


contane) 











49 

2-Hydroxybenzyl alcohol 

(Sahgenin) 

86-7 









2-Benzoate, 66 

50 

d-Sorbitol 

89-93, 









Hexaacetate, 99, 



112 









Hexa benzoate. 



(anh ) 









216-7, et ac 

51 

3-Nitrophenacyl alcohol (3-Nitro- 

92 5-3 0, 









Acetate, 53, eth - 


benzoyl carbinol) 

pa yel 









Igr, Semicarba- 
zone, 214, al 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 










Hydro 




No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Phenyl- 

urethane 

1 Naph 
thyl 

urethane 

4-Nitro 

benzoate 

3.5-Di 

nitro- 

benzoate 

gen 

3-nitro 

phthal 

Hydrogen- 

phthalate 

sac 

channe 

ether 

Miscellaneous 









ate 



52 

4-Nitrobenzyl alcohol 

93 

185'" 








Acetate, 78, Ben- 












zoate. 94 5 

53 

4,4 ,4"-Tnmethyltriphenyl car* 

96 









Et eth III pet 


binol (Tris-/)-tolyi carbmol) 










eth H;SO, -* gr - 
red 

54 

mcio-Erythritol 

121, 120 

330 








Tetraacetate 85 89 



(cor) 









Dibenzylidene, 

201-2 

55 

4-NhTophenacyl akohol (4-NttrO‘ 

121 









Acetate, i 24, el 


benzoyl carbinol) 










ac -Igr, Phenyl- 
hydrazone, 178, bz 

56 

d /-Benzoin (Benzoyl phenyl 

137,133 

344 

165 

140 

123 





4 Nitrophenyl- 


carbmol) 










urethane 183 
Acetate, 83 

57 

CInchoi (jd-Sitosterol) 

137 





202 4 




Acetate, 134, 












Benzoate, 145 

58 

Furoin (Furoyl furyl carbmol) 

138 9 









Acetate, 76-7 



(cor), 

135 

i 








Benzoate, 92-3 

59 

Cholesterol (anh ) (/-Cholesterol) 

148 5 

360d 

168 

176 

185 



161 


4-Nilrophenyl- 







190 3 





urethane, 205 
Benzoate, 151-2 

60 

Triphenylmethanol (Tnphenyl 

161 2, 

380 








Acetate, 87 8 


carbmol) 

bz 










61 

Ergosterol 

165 


185 

202 


202, chi 




Acetate, 176,180, 












eth , Benzoate, 168 

62 

fZ-Mannitol 

166,/ 


303 







Hexaacetate, 126, 



163-4, 









eth , Benzoate, 



d l-a 









149-50, 147-8, al 



168 










63 

l,l,l-Tnbroino-/er/-butyl alcohol 

167-76, 









Acetate, 43 4, al , 


(Bromelone) 

w -al 









Benzoate, 27, al 

64 

Dulcitol (1,2,3,4,5,6-Hexanehexo!) 

188 5 









Hexaacetate, 171, 









! 



168 9, abs al , 
Hexabenzoate, 
189-91,eth-chi 

65 

4,4',4"-Triaininotriphenyl carbmol 

205 









4 4 ,4" Triacelyl, 


(Pararosanilme base) 










192 acei -eth 

Me eth 105, eth , 
135,bz 

66 

f/-Borneol (“Borneo camphor”) 

208,205, 

212 

138-9 

132, ISO 

153,d/ 

154 5 


161 4,ac 





dl 



130, 

134, 137 



a , 165 





2105 



127 




(cor) 



67 

me50-Inosltol (1,2,3,4,5,6-Hexa- 

225 





86, al 




Hexaacetate, 212, 


hydroxycyclohexane) 

(cor), 

218 









subi , tol, Hexa¬ 
benzoate, 258, 
al 

Pentabenzoate, 155 

68 

(f-Quercitol (Pentahydrocycio- 

232, 234 










hexane) 











69 

Pentaerythrilol (2,2-Bishydroxy- 

262 253 









Tetraacetate, 84, 


methyl-1,3-propanediol) 










wh , al, Tetra- 
benzoate, 99-101, 
al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE VII 


Phenylurethane 


ArOH + C6H5N=C=0 -* C 6 H 5 NHCOOAr 

Phenylurethane 

(Phenylcarbamate) 


From the phenol with phenyhsocyanate without solvent 

For directions and examples see Linstead, pp 34-35, J B McKinley, J E Nickels and S S Sidue, Ind 
Eng Chem , Anal , 16, 304 (1944) 

From the phenol with phenyhsocyanate in kerosene 
See Cheronis, p 489 

From the phenol with phenyhsocyanate and a catalytic amount of pyridine 
See Shriner, p 265 

From the phenol with phenyhsocyanate in toluene 

See O L Brady and J Harris, J Chem Soc , 127, 2175 (1925) 


I-Naphthylurethane (a-Naphthylcarbamate) * 

ArOH + 1 -CioH 7N=C=0 ^ l-CioH 7 NHCOOAr 

I -Naphthylurethane 
(a-Naphthylcarbamate) 


From the phenol with 1-naphthylisocyanate without solvent 

For directions and examples see Cheronis, p 488, Linstead, pp 34-35, Vogel, p 683, Wild, p 68 
From the phenol with 1-naphthylisocyanate and a catalytic amount of pyridine, triethylamine or trimethyl- 
amine in ether 

See Shriner, p 211, Vogel, p 683, Wild, p 68, H E French and A F Wirtel, J Amer Chem Soc, 48, 
1736(1926) 

From the phenol with 1-naphthylisocyanate and a catalytic amount of a tertiary aliphatic amine in petrol 
ether 

See Cheronis, p 488, Vogel, p 684 


p-Nitrobenzoate * 

ArOH 


-I- 



OjN 





-COOAr -h 


HCl 


/)-Nilrobenzoale 


i 


From the phenol with p-nitrobenzoyl chloride in pyridine 
For directions and examples see Vogel, p 682, Wild, p 52 
From the phenol with p-mtrobenzoyl chloride without solvent 
See Wild, p 52 


3,5-Dinitrobenzoate * 


ArOH 



COOAr -b 


NO2 


NO2 

3,5-Dinilrobenzoate 


HCl 


From the phenol with 3,5-dinitrobenzoyl chloride in pyridine 

For directions and examples see Cheronis, p 486, Vogel, p 682, Wild, p 65, R C Brown and R E. 
Kremers, y Amer Pharm /iw , II, 607 (1922), M Phillips and G L Keenan, / Amer Chem Soc, 53, 1924 
(1931) 

From the phenol with 3,5-dinitrobenzoyl chloride without solvent 
See Shriner, pp 212-213 

Benzoate 

ArOH + C 6 H 5 COCI ^ C 6 H 5 COOAr -I- HCl 

Benzoate 

From the phenol with benzoyl chloride in aqueous sodium hydroxide 

For dtrecttons and examples see Cheronis, pp 481-482,487, Linstead, p 20, Wild, p 65 

•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE VII (Continued) 


From the phenol with benzoyl chloride in pyridine 
See Linstead, p 19 

Acetate 

ArOH + (CH 3 C 0)20 CHjCOOAr + CH 3 COOH 

Acelale 


From the phenol with acetic anhydride in aqueous sodium hydroxide 

For directions and examples see Linstead, p 21, Vogel, p 682, Wild, p 64, F D Chattaway, J Chem 
5oc, 2495 (1931) 

From the phenol with acetic anhydride and sodium acetate 
See Linstead, p 21, Wild, p 64 

From the phenol with acetic anhydride and a catalytic amount of sulfuric acid 
See Cheroms, p 487 

p-Phenylazobenzoate 


ArOH 




COOAr + 


p Phenylazobenzoate 


HCl 


From the phenol with p-phenylazobenzoyl chloride m pyridine 

For directions and examples see Cheroms, p 486, E O Woolfolk and J M Taylor, J Org Chem, 22, 
827(1957) 


p- Toluenesulfonate 


ArOH 


+ 




HCl 


p-Toluenesulfonale 


From the phenol with p-toluenesulfonyl chloride in pyridine 
For directions and examples see Linstead, p 20, Vogel, p 684, Wild, p 66 
From the phenol with p-toluenesulfonyl chloride in aqueous sodium hydroxide 
See Linstead, p 20 

From the phenol with p-toluenesulfonyl chloride and sodium hydroxide in aqueous acetone 
See Wild, p 66 

Bromo derivative * 


ArOH -b Br2 -► 

Ar(OH)Br + 

HBr 


Mono 

bromophenol 


ArOH -t- nBr2 —*• 

Ar(OH)Br„ -b 

nHBr 


Poly 

bromophenol 



From the phenol in aqueous methanol, in ethanol, in acetone or in dioxane with bromine m aqueous po¬ 
tassium bromide 

For directions and examples see Cheroms, p 490, Shriner, p 264 
From the phenol in aqueous hydrochloric acid with bromine in water 
See Linstead, p 19 

From the phenol in glacial acetic acid and bromine 
See Wild, p 73 

From the phenol with bromine in carbon disulfide 
See Vogel, p 679 

For a discussion on the effect of solvents in the bromination of phenols 

See N D Cheroms, Micro and Semimicro Methods (Technique of Organic Chemistry), Vol 6 , Inter- 
science. New York, 1954, pp 286-287 


*Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of denvaiives 
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EXPLANATIONS AND REFERENCES TO TABLE VII (Continued) 


A ryloxyacetic acid. * 

ArONa + CICH 2 COOH — ArOCH 2 COOH + NaCl 

Aryloxyacetic acid 


From the phenol in aqueous sodium hydroxide with aqueous chloroacetic acid. 

For directions and examples see: Cheronis, pp. 489-490; Linstead, p. 20; Shriner, p. 264; Vogel, p. 683; 
Wild, p. 72; C. F. Koelsch, J. Amer. Chem. Soc., 53, 304 (1931); N. V. Hayes and G. E. K. Branch, J. Amer. 
Chem. Soc., 65, 1555(1943). 


Aryl 2,4-dinitrophenyl ether. 


ArONa + 




Aryl 2,4-dinitrophcnyl 
ether 


From the phenol in aqueous sodium hydroxide with 2,4-dinitrochlorobenzene in alcohol. 

For directions and examples see: Cheronis, pp. 490-491; Vogel, p. 684; Wild, p. 71; R. W. Bost and F. 
Nicholson, J. Amer. Chem. Soc., 57,2368 (1935). 

From the phenol with 2,4-dinitrochlorobenzene and aqueous potassium hydroxide. 

See: Linstead, pp. 20-21. 

NOTE: For additional information regarding directions and examples for the preparation of derivatives 
of phenols which are similar to those of alcohols (e.g., 1-naphthylurethanes, 3,5-dinitrobenzoates, etc.) see ex¬ 
planations and references to Table VI, p. 77, 78, 79. 


’Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
a) Liquids. (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point 

‘C 

Melting 

point, 

’C 

"d 

Dl° 

Phenyl- 

urethane 

a-Naph- 

ihyl- 

urethane 

yj-Nitro- 

benzoate 

3 5-Di- 
nitro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sulfonate 

Miscellaneous 

1 

2-Chlorophenol 

175 6 

7 

1 5473*" 

1 24101; 

121 

120 

115 

143 

mono 

74 

Aryloxyacetic acid. 











48 9, 


145, 2,4-Dimtro- 











dl 76 


phenyl ether, 99,4,6- 
Bis(dimethylamino- 
methyl) deriv , 

62 3,/)-Phenylazo- 
benzoate, 120-1 

2 

2-Broinophenol 

195 

S 


1 4924 


129 



95 

78 

p-Phenyl azobenzoate. 













126-7 

3 

2-Chloro-4-methylphenol 

195 6 


1 5200“ 

1 1785““ 







Benzoate, 71 2, Aryl- 


(2-Chloro-/)-c resol) 











oxyacetjc acid, 108, 
Acetate, b p 238 

4 

2>Hydroxybenzaldehyde 

197 

1 6 

1 574 

1 1690S8 

133 


128 



63 4 

Aryloxyacetic acid, 


(Salicylaldehyde) 

(cor) 










132, Acetate, 39 

5 

3-MethylphenoI (m-Cresol) 

203 

12 

1 540 

1 03401 

125, 

127 8 

90 

165 4 

tn 84 

51 

Aryloxyacetic acid. 







121 2, 



(cor ), 



103, 2,4-Dmitro- 




1 



al -Igr 



dl 



phenyl ether, 74, 
Benzoate, 55 

6 

2-Ethylphenol 

207 



1 0371" 

143 4, 


56 7 

108 



Aryloxyacetic acid. 







141 






141, Benzoate, 

38-9, al 

7 

2>lsopropylphenol 

212 

16 

1 5315 

1 012 







Aryloxyacetic acid. 



1 


i 








132 3, Methyl 
urethane, 96 7,4,6- 
Oinitro deriv , 53 

S 

2*Bromo>4>ethyiphenol 

213 4 









121 


9 

3-Ethylptienol 

217 

-4 


1 0250" 

137, 


68 




Aryloxyacetic acid. 







138 8 






77. Benzoate, 52, 

95 % al 

10 

2-Allylphenol 

220 

-6 

1 5181 

1 0255i; 

116, 




6-mono 


Aryloxyacetic acid. 







106 0 




50 


148 5-50 







65 







11 

2--Chloro-4y6-dimethylphenol 

221 3 




129 30 


94-5 





12 

Methyl salicylate (Methyl 2- 

224 

-8 

1 5369 

1 184 

117, bz 


128 




Acetate, 52, 


hydroxybenzoate) 











Benzoate, 92, al 

13 

2-Propytphenol 

224 6- 


1 5280 

1 oooi; 

111, 



96 



1 Aryloxyacetic acid. 



6 6, 




formic 






99-100 



220 0- 
05 




a 







14 

2-sec-Butylphenol 

227-8, 

12-3 

1 5288 

0 9876 

86, Igr 






Aryloxyacetic acid. 



116“' 










109 5-110 

15 

4>Allylphenol 

230-1™ 

16 

1 5441 ■' 

1 033'" 




103 0- 



Urethane, 122 3, 










3 5 



Acetate, b p 238-9 

16 

Ethyl salicylate (Ethyl 2- 

234 

1 3 

1 5226 

1 131 

98 100 


107-8, 




Benzoate, 79-80, 87, 


hydroxybenzoate) 







yel, 




al , 3,5-Dinitro 









bz 




deriv , 92-3 

17 

2-/t-Butylphenol 

234-7 


1 5180“” 

,0 975 




97 



Aryloxyacetic acid, 



113 










104-5, Acetate, 



5'* 










105 5 

18 

4>Isobutylphenol 

236, 


1 5319'“ 

0 979618 







Aryloxyacetic acid. 



235-9 










124-5 

19 

Carvacrol (5-Isopropyl-2- 

237 8 

1 

1 524 

0 9760 

134 5, 

115, Igr 

51 

83,76-7 

46 


Aryloxyacetic acid, 


methylphenol) 





138 






I51,p-Xenylure- 
thane, 116, al 

20 

Isopropyl salicylate (Iso- 

240-2 


1 50650 

1 0729 







3,5-Dinitro deriv , 


propyl 2-hydroxybenzoate) 











101 2,al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
a) Liquids. (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

'C 

"d 

Df 

Phenyl- 

urethane 

a-Naph- 

thyl- 

urethane 

p-Nitro- 

benzoate 

3,5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sulfonate 

Miscellaneous 

21 

3-Methoxyphenol (Resorcinol 

243 244 

-17 5! 




128 9 



tri 104 


Aryloxyacetic acid, 


monomethyl ether) 











118, lll-3,w ,2.4- 
Dmitrophenyl 
ether, 87-8 

22 

2-AUyl'6-methoxyphenol 

250-1 
115* 
254 8, 


1 5393 




96 7 





23 

4-AII]'l-2-melhox]'phenol 

-9 1, 

1 5410 

1 0664 

95 5 

122, Igr 

81 

130 8 

teira 

85 

Acetate, 29, al, Ben- 


(Eugenol) 

127” 

16 9 






(cor), 

118 


zoate, 70, al , Aryl- 










al 



oxyacetic acid, 81 
100,2,4-Dmitro- 
phenyl ether, 115, 
N,N-Diphenyl- 
urethane, 108 

24 

Isobutyl salicylate (Iso- 

260 2 


1 50872 

1 0639 







3,5-Dinitro deriv , 


butyl 2-hydroxybenzoate) 











72 3,al 

25 

(/./-1,2r3y4-Te(rahydro-2- 

264”‘ 


1 5523” 

1 0715” 

99 






Acetate, b p 169^^ 


naphthol 











Benzoate, b p 

254 

26 

2-Methoxy-4*propenylphenol 

267 5 


as 

as 

as 

149 50, 

109 

154 8 



Acetate, 79-80, bz - 


(Isoeugenol) 



1 5700, 

1 0851, 

118, 

Igf 


(cor), 



Igr, Benzoate, as. 





trans 

trans 

trans 



n- 



68, trans, 103 4, a! 





1 5782 

1 0852 

152 



BuOH 



Aryloxyacetic acid, 
I16(94),2,4.Di- 
nitrophenyl ether, 
128 

27 

/i-Butyl salicylate (fi'Butyl 2- 

270-2, 

-59 

1 51148 

1 0728 







3,5-Dinitro deriv , 


hydroxybenzoate) 

259-60 










60 I, al ,;)-Nitro- 
benzyl ether, 92 

28 

Isoamyl salicylate (Isopentyl 

276 8 


1 50799 

1 0535 







3,5-Dinitro deriv , 


salicylate) 











61-2,al 

29 

3-Acetoxyphenol (Resorcinol 

283 


1 5328 






1 


Saponification —► 


monoacetate) 











resorcinol, 110 -f- 
ac a , Diacetate, 
b p 130 V 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, ‘C 

Boiling 
point *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 

p-Nitro 

ben¬ 

zoate 

3,5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

1 

2>Benzyiphenol (2-Hy- 

21, 

312 

117-8 








Me eth , 30, Ure- 


droxydiphenylmethane) 

Stable 










thane, 110*1 


(Labile form) 

52, 54 











2 

4>n-pTopylphenol 

22 

232 

129 



123 



b p 

38 

nl, 1 5220 











245 













6'" 



3 

4-n-Butylpheiiol 

22 

248, 

115,al 


67-8, 

92 



bp 

27 

n?J» 1 5165, D5" 




138-9'® 



yel 




138- 


0 978, Aryloxy- 







a) 




41" 


acetic acid, 81 

4 

4-n-Aniylphenol (4-n- 

23 

248-53 








51 0 

ni,’ 1 5272, Dig 


Pentylphenol) 










8 5,al 

0 9621, Arytoxy- 
acetic acid, 90 

5 

3-n-Propylphenol 

26 

228 




75(117- 





OS’ 1 5223, Df 








8) 



i 


0 9887, Aryloxy- 
acetic acid, 96-7, 

Igr 

6 

2-Chloro-3,4.diinethyl- 

27, pet eth 









87, aq 



phenol 










al 


7 

2,4-Dichloro-3-methyl- 

27 

240 5- 






92 0 


90 5 

Benzenesulfonate, 


phenol (2,4-Dichloro-m- 


25 






2 5, 



70, al 


cresol) i 








al 




8 

2,4-Diniethylphenol 

27 8 

211 5 

103, 

135 

102, 

1646 




37 8, 

ny 1 5420, Dr 


(m,4-Xylenol) 


(cor) 

112, 


105 

(cor), 




ac a 

1 0276,/7-Xenyl- 





CCl, 



95% al 





urethane, 184, 
Aryloxyacetic acid, 
141,/7-PhenylaZo- 
benzoate, 110-3 

2 4-Dinitrophenyl 
ether, 102-3 

9 

2-Ethoxyphenol 

28 

217 








31 

Allophanate, 212 

10 

2-Acetylphenol (2- 

28 

215 







89, al 

87 8, al 

n®B» 1 5590, Df 


Hydroxyacetophenone) 











1 131, Semicarba- 
zone, 210, Oxime, 

118, Phenylhydra- 
zone, 110 

11 

2-Methylphenol (o'Cresol) 

31 

191-2 

141, 

141 2, 

94 

138 4 

di 56 

54 5, 



Aryloxyacetic acid. 


j 



143 

Igr 


(cor), 


pyr 



152, /7-Phenylazo- 






1 


al 





benzoate, 110- 
11 5,2,4-Dinitro- 
phenyl ether, 90, 
N,N-Diphenylure- 
thane, 73 

12 

2-Methoxyphenol 

32, 28 2 

205 

136,al 

118 

93 

141 2 

4,5,6- 

85, Igr 


57 8 

njC 1 5441, 


(Guaiacol) 






(cor), 

tri 




1 1287, Aryloxy- 








al 

116, al 




acetic acid, 116, 
2,4-Dinitrophenyl 
ether, 97 

13 

5>Fluoro-2-nUtophenol 

32, Igr 



1 






110 11 

Me eth , 52, Igr 

14 

3-Broinophenol 

33 

236 


108 




52 4 

b p 

86 

Aryloxyacettc acid. 











149,0 


108,p-Phenylazo- 
benzoate, 125-6 

15 

3-Chlorophenol 

33 

214 


158 

99 

156 




71 

Aryloxyacetic acid, 

110,2,4-Dinitro- 
phenyl ether, 75, 
/i-Phenylazo ben¬ 
zoate, 127-8 

16 

2*Bromo>4<hlorophenol 

33-4 

123'“ 








99-100 

Aryloxyacetic acid. 













139-40 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OE PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, ‘C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

cr-Naph 

thvl- 

ure- 

thane 

p-Nitro- 

ben 

zoate 

3,5-Di 

nitro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

17 

4>Mefhylphenol (^-Cresol) 

36 

202 

115 

146 

98 

188 6 

di 49. 



70 

/?-Phenylazoben- 








(cor ), 

tetra 

al 



zoate, 134 5-6 5, 








al 

198-9, 




N,N-Diphenylure- 









a] 




thane, 94,/>-Xenyl- 
urethane, 198 

|g 

2f4'Dibromophenol 

36,40 

238-9 



183 5 


b’fnono 

120 

36 

97 5 

Aryloxyacetic acid. 









95-6 




153,2,4-Dinitro- 
phenyl ether, 135, 
Me eth ,61 3, b p 
272, Et eth , 53 5 

19 

4>Me(hyl-2«nkrophenol 

36 5, yel, 

125” 




192 




100-1 

Me eth , 8 5, pa 


(2-Nitro-/?-cresol) 

w -al 










yel , b p 274, Et 
eth ,bp 275 85 d 

20 

4-Chlorophenol 

37,43 

217 

148 5 

166 

171 

186 

2-mono 

71 

7 8 

88 

Afyloxyacetic acid. 









33 4. 




156, 2,4-Dinitro- 









2,6-di 




phenyl ether, 126, 









90 




p-Phenylazoben- 
zoate. 153-4, N, 
N-Diphenylure- 
thane, 97 

21 

2,4>Diethylphenol 

37-8 

219 

170 1 








Aryloxyacetic acid. 













67-8 

22 

3-Fluoro-2'nitrophenol 

39, Igr 









114 

Me eth , 43 5, Igr 

23 

2,6-Dichloro-4-methyl“ 

39,42 

120-5” 







48 

9 

NH.salt, 125, Me 


phenol (2,6-Dichloro-/>- 
cresol) 











eth , b p 234 

24 

3-Ethoxyphenol (Re- 

40 

246-7, 



183 5 





97 5 

2,4-Dinitrophenyl 


sorcmol monoethyl 


pa yel. 









ether, 114-5, 


ether) 


254-8 









Picrate, 105-6, 
red,chi 

25 

3-Iodophenol 

40 


138 


133 

183 


60-1 

38, pet 

72-3, 

Aryloxyacetic acid. 











eth 

pet 

115 












eth 


26 

2*Benzoylphenol (2- 

41 




124 






p-Nitrobenzyl ether. 


Hydroxybenzophenone) 











124 5, acet , 
Phenylhydrazone, 
155, Semicarba- 
zone, 250-1, 

Oxime, 141 3 

27 

3-Methyi-2-nkrophenol 

41, yel , pet 








59, al 

79, al 

Me eth , 54, yel , al 


(2-Nitro-w-cresol) 

eth 











28 

Phenol 

41 8,42 

182,183 

126, 

132 3, 

127, 

145 8 

tn 95 

95 6, 


69 

Aryloxybenzoic 





bz 

Igr 

bz 

(cor), 


al 



acid, 99, p-Phenyl- 








al 





izobenzoate, 148- 
50, p-Xenylnre- 
thane, 173, N,N- 
Diphenylurethane, 
105 

29 

3-Fluoro-4-nitroplienol 

42,w or 

173” 








118 

Me eth , 56 5 



Igr 











30 

Phenyl salicylate (Salol, 

42,38 8, 


111-2, 


III 




99 5 

81 

N,N-Diphenyl- 


Phenyl 2-hydroxy- 

28 5 (three 


bz, 








urethane, 144 


benzoate) 

forms) 


242 










• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 


Boiling 
point, "C 

Phenyl 

ure 

thane 

a-Naph- 

thyl- 

ure 

thane 

^-Nitro- 

bcn 

zoate 

3,5-Di- 

nitfo- 

benzoate 

Bromo 

derivative 

P- 

Toiuene 

sul¬ 

fonate 

Aceta e 

Benzoate 

Miscellaneous 

31 

2--lodophenol 

43 

186-7 . 

J22 






98 101 

34. pet 

D“ 1 8757 












eth 

Aryloxyacetic 
acid, 135 p- 
Phenyldzoben- 
zodie 126 8 2,4 
Dinitropheny! 
ether, 95 

32 

5-Bronio-2*nitrophenol 

44 yel 








74 5 


Me eth . 85 5 Et 













eth ,79 5 80 5,al 

33 

2,4-Dichlorophenol 

45 

210 




142-3 

68 

125 


97 

Aryloxyacetic acid. 


i 











14(, 135,/3-Naph- 
thylurethane, 166, 
2,4-Diniirophenyl 
ether, 119 

34 

2-Nltrophenol 

45, yel , al 

216 


113 

141 

155 

dt 117 

83 

40 1, 

59 

DJ" 1 2942, 

i 






1 

1 


1 


Igr 


Aryloxyacetic 
acid, 158,2,4-D\ni- 
• trophenyl ether, 
142.N.N-D1- 
phenyiurethane, 

1 l4,p-Phenyiazo- 
benzoate, 136 5 

70 

35 

5-Chloro-2-hydroxy- 

46 









88 



biphenyl 












36 

2-Chloro-5-methylphenor 

46 

196 






96 

b p 

31 40 

Benzenesulfonate, 


(6-Chloro-m-cresol) 









122-3” 


99 

37 

4>BroniO'5-i$opropyl-2- 

46, Igr 




53 4 






Me eth , b p 147 


methylphenol 











50'“ 

38 

2-te/'/-Butyl-5-methyl- 

46-7 

127” 







b p 


Me eth , 22, b p 


phenol (6-/^/'r-Butyl-m- 
cresol) 









139'' 

i 


225 7 

! 

39 

3-Chlorocatechol (3- 

46-8,48 50 

110 11” 








110-11 

2-Me elh ,31 5 3 0 


' Chloro-1,2-dihydroxy' 
benzene) 












40 

4-Ethylphenol (4-Hydroxy- 

47 

219 

120 

128 

80 1 

132-3 




59 60, 

n(,“ 15239,018 


ethylbenzene) 





1 





dl 

1 0123 Aryloxy¬ 
acetic acid, 97,/)- 
Phenylazo- 
benzoate, 117-8 

41 

3-Methyl-2,4,6-trichloro- 

47, w 

265 






92 3 

35, 32, 

53 



phenol (2,4,6-Tnchloro- 
m-cresol) 









elh 



42 

4-Chloro-2-inethylphenol 

48 

222-5 








71 

Aryloxyacetic acid, 


(4-Chloro-o-cresol) 








1 



115 7, Me eth , 
b p 213 5 

43 

2,6-Dibronio-4-methyl- 

49, 54 




141 2 




67 

94 5 



phenol (2,6-Dibromo-p- 
cresol) 








! 




44 

Thymol (2-IsopropyU5- 

49 7,51 5, 

233 5 

107, 

160, 

70 

103 2,al 

55 

71 

b p 

33 

Aryloxyacetic acid, 


methylphenol) 



aq al 

Igf 





242 3 


149. 2.4-Dinitro- 
phenyl ether, 67, 
/>-Xenylurethane, 
194, p-Phenylazo- 
benzoate, 85 6 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b)Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph 
; thyl- 
ure- 

thane 

p-Nitro- 
ben- 1 

zoate 

3 5-Di- 

nitfo 

benzoate 

Bromo 

derivative 


1 

Benzoate 

Miscellaneous 

45 

2-Hydroxy-4-methoxy> 

52 3,al 








m 


n“o'' 1 54322, D»'' 


acetophenone (Peonol) 











1 310. m-Nitro 
benzoate, 109./?- 
Nitrophenyl- 
hydrazone, 238 9, 













ac a 

46 

2-Benzylphenol (2- 

52 54, 

312 

117 5- 








Benzyleth , 38, 


Hvdroxydiphenyl- 

labile 


8 0, 








nie al 


methane) (stable form) 

21-2 


Igf 









47 

2-Chloro-3-inethylphenol 

55 6 49 50 

194 






96 


55 6 

Benzenesulfonate, 


(2-Chloro-m-cresol) 











58 

48 

4-Methoxyphenol (Hydro- 

56 55 

243 4 







32 

87, al 

Aryloxyaceticacid, 


quinone monomethyl 
ether) 











110-2 

49 

3-Methyl-6-nitrophenol 

56, yel , bz 








48, al 

77 

Me eth , 62. Et 


(6-Nitro-m-cresol) 











eth , 55, pet eth , 
50-1 

50 

3-Bromo-4>methylphenol 

56 

245 









Me eth , b p 


(3-Bromo-/7 cresol) 











103-5'" 

SI 

2-Phenvlphenol (2 

56, 67 5 

275 






64 6, 

62 5 3 

75-6 

p Phenylazoben- 


(Hydroxybiphenyl) 

(cor) 







dll 

pet 


zoate, 141 4, 2,4- 










a) 

eth 


Dinitrophenyl 
ether. 113-4 

52 

2,6-Dibroniophenoi 

56-7 

162^' 





93 3 

i 

46 

68 

1 

Me eth , 13, b p 
l43-5«, El eth , 

40 6 

53 

4-n-Caproylresorcinol 

56 7, tol - 

343 5 d 



89 91 









pet eth 




pa 













yel, 













ai 







54 

2-Bromo-4-methylphenol 

56 7 

213-4, 






121 

b p 


Di1 ? 1 547 


(2-Bromo-p-creso)) 


102 4“ 







no-* 



55 

5-Bromo-3-methylphenol 

56-7,54 








83 


Me eth , b p 139 


(5-Bromo-m-cresol) 











40^®, Picrate, 130 

56 

2-Cyclohexylphenol 

56 7 










4.6-Dinitro deriv , 













106, al , 2,4-Dini- 
trophenyl ether 

76 7 

57 

2y3-Dich(orophenol 

56 7 

206 









Me eth , 31 

58 

4,6-Dibronio-2-methvl> 

57 




136 7 





62 



phenol (4,6-Dibromo-f?- 
cresol) 












59 

3-Hydroxy.6-nitro- 

57 8,bz 




135 

171 





2 4-Dimirophenyl 


biphenyl 











ether, 131 4-Nitro 
denv , 176-8 

60 

2,3ib>Trichlorophenol 

58, pet eth 









90, al 


61 

2,6-Dichloro-3-methyl- 

58 

234 






100-1, 


78 0 



phenol (2,6-Dichloro-m- 
cresol) 










8 5,al 


62 

2,5-Dichlorophenol 

58-9, pet 

212 








69 




eth 











63 

4-Propylcatechol (1,2- 

60, bz 

175-80“ 









3-Me eth , b p 


Dihydroxy-4-propyl' 











240-2, Di-me eth , 


benzene) 











b p 247 

64 

1,2>Dihydroxynaphthalene 

60 (hyd ), 









di 106 



(1,2-Naphihalenediol) 

103-4 
(anh ) 











65 

4>lsopropylphenol 

61 

223-5 








71-2 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII, ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, "C 

1 Boiling 

1 point, “C 

Phenyl 

urc' 

thane 

a-Naph- 

thvl- 

ure- 

thane 

;>-Nitro- 

ben- 

zoate 

3,5-Di- 

nitro- 

benzoate 

Bromo 

denvatwe 

P- 

Toluene 

sul¬ 

fonate 

Acetate 

Benzodte 

Miscellaneous 

66 

5,6,7,8-Tetrahydro-2- 

61 5-2 5 

275™‘ 



113, 




bp 

96 

N.N-Diphenyl- 


naphthol 


! 



106 5 




158'* 


urethane, 114, 
Cinnamate, 77 5 

67 

23*5>Trichlorophenol 

62(hyg ) 









103, Igr 

Me eth , 84, al 

68 

2-Methyl-3,5,6*trichloro- 
pheitol {3,5,6-Tnchloro-^- 
' cresol) 

1 62, ac a 









110, al 


69 

3,4-Diinethylphenot (o-4- 

62 5, w 

225'” 

120, 

141 2, 


181 6 

in 171 


22 

58 5 

Aryloxyacelic acid, 


Xylenol) 



dll 

Igr 


(cor ), 





162 5 2 4-Dinitro- 


! 



! 

j 



at 

! 




1 

phenyl ether 105- 
6 />-Xenylure- 
Ihane, 183,al Pic- 
rate, 83 8, yel Me 
eth . 204 5./I- 
Phenylazoben- 
zoale, 104-7 

70 

1 2,6*Dinitropheiiol 

63-4 





! 


135 



Picrale, 122, Me 













eth ,118 

71 

4>Bromo-3«methylphenol 

63 5, pet 

118-23' 






84 5 


83 5 

Benzenesulfonate, 


(4-Bromo-w-cresol) 

eih 









1 

79-80, Me eth , 
bp 108 5'' 

72 

1 4>Broino-2>inethylpheno\ 

64 

235 







bp 

,67 8 

Et eth , b p 238-40 


{4-Bromo-o-cresol) 


(subl) 







132" 



73 

i-Acetyl-2-naphthol 

64,Igr 






1 



85 6, 













pyr 


74 

4-Broinophenol 

64, 66 4 

!238 

140 

169 

180 

191 

in 171 


22 

58 5 

Aryloxyacetic acid, 












157,2,4-Dinitro- 
phenyl ether, 141, 
N,N-Diphenylure- 
thane, 99, 
p-Phenylazoben- 
zoate, 167 5-8 5 

1 


75 

2-Methyl-l-naphthol 

64-5 








81 2 

94-5 

Picrate, 133-4 

76 

4-Metbylcatechol (3,4- 

65, bz 

252 

di 166 






di hp 

di 58 

Diaryloxyacelic 


Dihydroxytoluene) 









260-4 


acid, 58, Di-p- 
xenylurethane, 193 

77 

3<'Bromo-2Hiitrophenol 

65-7, pet 







136 5- 


133 

Me eth , 73 



eth (anh ), 







7 5, 






35 (hyd ), 







a! 




78 

4-Chloro-3-niethylphenol 

66,55 

235 


153-4 




98 


86 

2,4-Dinitrophenyl 


(4-Chloro-m-cresol) 











ether, 112, Ben¬ 
zenesulfonate, 66 

79 

4-Hydroxy-3-nitrobiphenyl ^ 

66 








85-6, 

111 

Me eth ,91-2 











Igr 



80 

4-Methyl-23y5-trichloro- 

66-7,ac a 








37-8, 

89, 



phenol (2,3,5-TrichIoro-/7- 









w -ac 

w -al 



cresol) 









a 



81 

2,6-Dichiorophenoi 

67 

219-20, 








74 0-4 5 

Me eth , b p 




80-5‘ 









105-6” 

82^ 

3,5-Dimethylphenol (m-5- 

68 

219 5 

148, 


109 

195 4 

tn 166 

83, ac 

b P 

24 

Aryloxyacelic acid, 


Xylenol) 


(subl) 

151 



(cor ), 


a 

130“ 


111,81,2,4-Di- 

1 







al 





nitrophenyl ether, 
100, p-Phenylazo- 
benzoate, 104 5- 
6 5,p-Xenylure- 
thane, 150 

83 

2-Bromo-6-nitrophenol 

68, yel 








39 5-40 


Me eth , 67 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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1 


TABLE Vll. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

nienyl 

ure 

thane 

1 

a Naph-' 
thyl 
ure 

thane 

p-Nitro 

ben 

7oate 

3,5 Di- 
nitro 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul 

fonate 

Acetate 

Benzodte 

Miscellaneous 

84 

3-Methylcatechoi (2,3- 

68, bz 










2-Me eth , 39, b p 


Dihydroxytoluene) 











204, Di-Me eth , 
bp 202-3 

85 

3,5-Dichlorophenol 

68 

233 





in 189 

116 

38 

55 


86 

2,6-DUiodophenol 

68 








107, ac 


Me eth , 35, ac a , 











a 


Et eth ,41-2, ac 

87 

2,4,5-Trichlorophenol 

68, pet 









92 3,al 

Aryloxyacelic acid. 



eth 










157, Me eth , 

77-5, al 

88 

5,6,7,8-Tetrahydro-l- 

68 5-9 0, 

264 5-5 0 







73 5 

46 

Me eth , b p I24‘“, 


naphthol 

74-5 










Et eth , b p 259’“’ 

89 

2>Broino-4,6-dichloro- 

68 9 

268 d 






82-3 



2,4-Dinilrophenyl 


phenol 











ether, 140-1 

90 

2-Bromo>4-methyl-6- 

69, yei 







128 

IIO-II 




nitrophenol (2-Bromo-6- 
nitro-/?-cresol) 












91 

2,4,6-Trichiorophenol 

69 5, ac a , 

245 



105 6 




bp 

75 5. al 

Aryloxyacelic acid. 



68 








261-2 


182 6, 2,4-Dinilro- 
phenyl ether, 136, 
N,N-Diphenylure- 
thane, 143, Me 
eth, 61-2, al,El 
eth ,43-4 

92 

2 «4,6-Tri met hy 1 phenol 

70,69 

220 

141-2 




di 158 



62, pet 

Aryloxyacelic acid. 





Igr 







eth 

142 

93 

23,4,6-Tetrachloropheiial 

70 

150“ 







65 6 

108 

Me eth , 64-5, Et 













eth , 55, Benzene- 
sulfonate, 127 

94 

l*Chloro*2*naphthol 

70, Igr, 72 








42 3 

99 100 

Me eth , 70-1, Et 










i 



eth , 58 

95 

Methyl 3-hydroxybenzoale 

70 

280 

115-6, 













bz 









96 

2-Methyl«6-nitrophenol 

70, w -al 







66, al 


42, al 

Me elh , 30, pel 


(6-Nilro-o-cresol) 











elh , Et eth , b p 
249 50,yel 

97 

3-Propylcatechol (1,2- 

70-2, pet 










3-Me eth , b p 


Dihydroxy-3-propyl- 

eth 










144-6”, Di-Me 


benzene) 











eth ,bp 134-7“ 
Aryloxyacelic acid, 
132,/?-Xenylure- 
thane, 196 

98 

2,4«5-Trimethylphenol 

71 

232 

no 




35 


34 0- 

63, al 

Aryloxyacelic acid. 


(Pseudocumenol) 









4 5, 


132,p-Xenylure- 











pet 


thane, 196 











eth 



99 

4,6-Dichloro-3-inethyl- 

72 

235-6, 






104-5, 


57 5, al 

ng> 1 5722, Ben- 


phenol (4,6-Dichloro- 


110“ 






al 



zenesulfonate, 86, 


m-cresol) 











al 

100 

2,4>DModophenol 

72, w 







165-7 

70-1, 

98 

Me elh , 68, w -al , 










(cor) 

w -al 


El elh , 46, me 
al ,51 

101 

2-Chloro-4,5>dimethyl- 

72 









43 



phenol 












102 

3,5-Diinethylcatechol (4,5- 

73-4,w 








di 161, 


4-Me eth , b p 


Dihydroxy-/n-xyIene) 









ac a 


227-8 

J 














•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point "C 

Boiling 
point, *C 

Phenvl 

ure 

thane 

a-Naph- 

thyl- 

urc- 

thane 

p-Nitro- 

ben 

zoate 

3,5 Di- 
nitro- 

benzoate 


P- 

Toluene 

sul 

fonate 


Benzoate 

Miscellaneous 

103 

5*Chloro-2-niethylphenol 

73 4 

225 





in 190 

110 


53 4 

Me eth . b p 206-8, 


(5-Chloro-f7-cresol) 











El eth . b p 

210 20 

104 

2,5-Dibromophenol 

73 4 







110 




105 

3-lodo-2-nUrophenol 

73 5, w 








102 5 


Me eth , 83-4 


Ethyl 3-hydroxybenzoate 

73 8, bz 

295 282 







35 

58, dl 



1,3-Dibroino>2-napbthol 

75 








102 



108 

2,5-Diinethylphenoi {p-l- 

75, al .eth 

212 

160 1, 

172 3 

87 

137 2 

in 178 



61 

Aryloxyacetic acid. 


Xylenol) 



bz, 

Igr 


(cor ) 





* 18 ;>-Xenylure- 





162, 








thane, 162, p- 





166 



1 





Phenylazoben- 
zoate, 95 5-7 5, 
Picrate, 81-2, or , 
al 

Aryloxyacetic acid. 

109 

2«3-Dimetby)phenol {o-3- 

75, w -ai 

1 

193 5 








1 

Xylenol) 


1 1 

' 1 









187, ;>-Phenylazo- 
benzoate, 134 6, 

Me eth , 29, b p 

199, Et eth , 10, 
bp 212 5 

no 

8-Hydroxyquinoline 

75 6, dll 

266 6'« 



174 5 



115 

bp 280 

118 20, 

Picrate, 203 4, 


(Oxine) 

al 









al 

Methiodide, 143 d 
(hyd) 

111 

cM Dimethylammo) phenol 

76 







130 

78 



112 

3-Chloro-4'hydroxybl- 

76 7,80 









110 11, 

: 2,4-Dinitrophenyl 


phenyl 










95 7 

1 ether, 109-11 

113 

3-BromO'2,6.dichlorO' 

76 5, Igr 

264-70”' 








102 

Me eth , b p 


phenol 











260 5 “ 

114 

2-IV1ethyl-4,S,6-trichloro- 

77, pet 








45, w - 


Me eth 51 5,al 


phenol (4,5,6 Tnchloro-o- 
cresol) 

^ eth 








me al 



115 

2-Bromo-4-methyl-3-nitro 
phenol (2-Bromo-3-nitro- 
p-cresol) 

77, ye! , w 





1 



81 


Me eth , 74 

116 

3-(Diethylaniino)phenol 

78 

276 80 








22 3 

Methylurethane, 













85 6, Methiodide, 
140 3 

117 

3-Phenylphenol(3-Hy- 

78,75 

>300 






52 5 


60 l,al. 

Et eth , 34 


droxybiphenyl) 












118 

4-Bromo-2,6-dinitrophenol 

78 yel 







136, al 

110 5, 

154,al 

Me eth , 88, El 











bz 


eth , 66 

119 

4-Chioro-2-iodophenol 

78 


128 






57 

88,84 


120 

2y4-Dianiinophenol (4 Hy- 

78 80 










Me eth , 68, Et 


droxy-/w-phenylene- 

unstable 










eth , 67 8, 4,N- 


diamine) 











Acetyl, 249, N,N'- 
Diacetyl, 220-2. 
0,N,N'-Tnacetyl, 
180 2,N,N'-Di- 
benzoyl, 253-4, 
Picrate, 120d , yel 

121 

4‘IVlethyt>3-nUrophenol 

79, yel , 







91 



Me eth , 17, b p 


(3-Nitro-;>-cresol) 

eth 










266 7 

122 

23«4,6'Tetrainethylphenol 

79 81 

230 50 

178 9, 







71-2, 



(Isodurenol) 



wh , 







wh , 






w -al 







w -al 


123 

2-Bromo>4,5-dimethyl- 

80, pet 









51 

Me eth , b p 86^, 


phenol 

eth 










o-Nilrobenzoate, 

151-2 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b)Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 

Boiling 

Phenyl 

a Naph¬ 
thyl 

p-N»tro- 

3 5-Di 

Bromo 

P 

Toluene 

Acetate 

Benzoate 

Miscellaneous 



point, C 

point C 

thane 

ure- 

iham 

zoate 

benzoate 

derivative 

sul¬ 

fonate 



124 

5-Bromo-2-methylphenol 

80 









41 



(5-Bromo*o-cresol) 












125 

4-lodo-2-nitrophenol 

80 1 









102 3 

Me eth , 98. Et 













eth . 80 

126 

4-Hydroxy-3-inethoxy- 

81 

285 

116 7 





115 

102 

78 

Aryloxyacetic acid. 


benzaldehyde (Vanillin) 











187 2.4-Dinitro- 
phenyl ether, 131, 
2,4-Diniirophenyl- 
hydrazone, 271 d 

127 

3^*Dibromophenol 

81 








53 

77 

Me eth . 140 

128 

4-Chloro-2,6-dinitrophenol 

81 








no II 


Me eth , 66 Et 













eth , 54 5 

129 

4-Methyl-2-naphChol 

81 2 








117 8 



130 

5-Chloro-2,3-di methyl- 

81 2 









88, al 



phenol 












131 

3>Methyl>2,4,6-tribromo - 

81 5-2 0, 







113 4, 

68, al 

84 5 

p-Phenylazoben- 


phenol (2,4,6-Tnbromo- 
m-cresol) 

al 







al 


al 

zoate, 130-2 

132 

2-Hydroxy-l-naphthalde- 

82 

192^' 







87, al 


Me eth . 84 Et 


hyde 









in 


eth , 115, Oxime 











124, al 


157, Picrate, 120 

133 

3,4>Dl-iodophenol 

83 









123 


134 

2-Hydroxvazobenzene (2* 

83 








-20 

93 pet 

Me eth ,41, El 


Benzeneazophenol) 










eth 

eth , 44 Cu denv , 
225 6,al 

135 

5-Propylresorcinol (1,3- 

83 4,bz, 








di 12-5 


Di-Me eth , b p 


Dihydroxy-5-propyl- 

(anh ), 51, 










14729 


benzene, Divarinol) 

w 











136 

23y4>Trichlorophenol 

83 5,lgr 









141,al 

Me eth , 69 5, al 

137 

4*Benzylphenol (4-Hy- 

84 

321,308 








mono 

2,4-DinitrophenyI 


droxydiphenylmethane) 










87, pet 

ether, 75 6, Benzyl 
eth , 49 5, al 

138 

4-Chloro-23-dimethyl- 

84 









102 



phenol 












139 

2,4>DimethyI-l-naphthol 

84 5 

169 70'“ 

174 5 








Me eth , b p 













150-l'^ Picrate 

143 4, dk red 

140 

4-Methyl-l-naphthol 

84 5 









81 


141 

l>Bronio-2-naphthol 

85 








56 


Me eth , 85 

142 

3‘Bromo-2-naphthol 

85 








94 


Me eth , 77-8 

143 

2-Nitroresorcinol (1,3- 

85, or -red. 








di 63 


Di-Me eth , 131, 


Dihydroxy-2-nitro- 

w -al 










yel.al Di-Et 


benzene) 











eth , 106 7 

144 

3-( Dimethvlamino) phenol 

85 

265-8, 







36 5, 

94 

Picrate. 162, 


(3-Hydroxydimethyl 


138'" 







b p 


Methylurethane, 


aniline) 









160' 


87, Ethylurethane, 
150,99 100, Me 
eth ,b p 237, Et 
eth , b p 247 

145 

3-Hydroxy-2-nitrobiphenyl 

85-6, bz. 








61 5 25 

131 0 

Benzenesulfonate, 



81 2,yel , 









2 5 

130-1,4-Nitro 



al 










denv , 126 7, 
6-Nitrodenv , 214, 
4,6-Diniiro denv , 
168 70 

146 

2-Hydroxybenzyl alcohol 

86 7,w 









di 51, 

Aryloxyacetic acid. 


(Saligenin) 










70“/„al 

120,w 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIL ORGANIC DERIVATIVES OF PHEfiOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting ' 
point, *C 

Boiling 
point, *C 

Phenyl 

uie 

thane 

i 

p-Nitro> 

ben* 

zoate 

3.5-Di- 1 
nitro- 
benzoate 

Bromo 

derivative 

r 

Toluene 

sul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

147 

4,6*Dinitro-2-niethylphenol 

86 5 








95-6 

135, 132 



(4,6-Dinitro-o-cresol) 












148 

3-Nitrocatechol (1,2- 

86 5, yei, 








di b p , 

2-mono 

1-Me eth . 62, yel , 


Dihydroxy-3-nitroben- 

pet eth 








103-4' 

66 

2-Me eth , 102-3, 


zene) 






i 





Di-Me eth ,64-5, 
al 

149 

4wChloro-2>nitrophenoi 

86-7 








47 8 


Me eth , 98 Et 













eth ,61-2 

ISO 

2 A »S>Tribromophen<4 

87,CH,C1,- 









99 

Me eth . t05, o-Br- 

i 


pet eth 










/7-toiuenesuIfonate, 
107 8, a! 

ISI 

4wBroniocatectHrf (4-Bromo- 

87 

1 

i 







di 111 

i-Me eth . 65 


1,2-dihydroxy benzene) 












152 

4-{ Methylamino) phenol 

87, bz 







135, 

43, pet 

173-4, 

Aryloxyacetic acid. 







i 



bz - 

eth 

50% al 

213 4. Me eth ,37 










Igr 




153 

2-IV1ethyl*3,4,5-tribroino- 

89, pet 











i 

phenol (3,4,5-Tribroino- 
o-cresol) 



1 









154 

2wAinino-6-inethylphenol 

89, w 







89,90 

78-9 


N-Acctyl. 100 1 


(6-Amino-o-cresol) 












155 

N-Benzylidene-2-ainino- 

89 








93-6 


Et eth , b p 


phenol 











215-6" 

156 

3-Nitro-2,4,6-tribromo- 

89-90, Igr 







146-7, 



Me eth , 82, al. Et 


phenol 








a) 



eth , 79.eth 

157 

2-Amino-6-chloro-4- 

89-90 










N,0-Diacetyl, 


methylphenol (2-Amino- 
6-chloro-p-cresol) 











162 3 

158 

14*Dini«thyl-2>naphthal 

89-90 


197 





85 0 



Picrdte, 132-3 

159 

2-Prapylhydroquinone (1,4- 

90, bz 










Di-Me eth , b p 


Dihydroxy-2-propyl- 
benzene) 











240-6 

160 

4>Chlorocatechol (4> 

90-1 

136“ 







di b p 

di 96-7, 

Di-Me eth , b p 


Chloro-1,2-dihydroxy- 
benzene) 








i 

145-7’ 

eth 

242 4 

161 

3-Chloro-4,6-diniethyl- 

90-1 












phenol 












162 

2wIV1ethyi-3,4,6>tribroino- 

91, pet 








76-7. 

85,133, 

Me eth ,7Ua! 


phenol (3,4,6-Tribromo-<7- 
cresol) 









ac a 

bz 


163 

5-Chloro-2,4^inUroplienol 

92 








69 


Me eth , 105, Et 













eth . 112, 6-Nitro 
denv ,113 5 

164 

4-Ch1oro'2,6-dibromo- 

92 






1 

107-8 



2,4-Dinitrophenyi 


phenol 











ether, 145-6 Me 
eth , 74 

165 

4-Bromo-2-nitrj>phenol 

92,89 








i75 


Me eth , 88 Et 













eth , 47. Benzene- 
sulfonate, 83-4 

166 

14wfe7'f>Aniylphenol 

92-3 

260-5 

108 





55 


61 


167 

4>Hydroxyphenylethyl 

93, chi 

310, 







0'mono 

di 111, 

4-Et eth , 40 


alcohol (Tyrosol) 


156" 







59, 
eth - 
Igr di 
bp 

187'» 

al 

1 


•Derivative data given in order- m.p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

urc- 

thane 

p Nitro- 
ben- 
zoate 

3,5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

168 

4-Iodophenol 

93 4,w 


148, 





99, me 

32 

119 

Aryloxyacetic acid 





bz 





al 



156, N,N-D!- 
phenylureihane 

127. 2,4-Dinitro- 
phenyl ether, 156 

169 

l-Naphthol (a-Naphthol) 

94 

278-80 

177-8, 

152, 

143, 

217 4 

lA-di 

89 

48-9,al 

56. al 

Aryloxyacetic acid. 





al 

Igr 

140 

(cor), 

105 




193 5,/?-Xenyl- 








yel, al 





urethane. 190 2,4- 
Dinitrophenyl 
ether, 128./?- 
Phenylazo- 
benzoate, 118-9 

170 

2‘lodo*4-iiitrophenol 

94,86-7 








68 


Me eth , 97, Et 













eth , 96 

171 

2,4,6-Tribromophenoi 

95, 



153 

153 

174 

tetra 

113,al 

82.87 

81,al 

Aryloxyacetic acid. 


(Bromol) 

HCOOH 






120 


ac a 


200, N,N-Di- 



94,ac a 










phenylurethane. 

! 


(-(-1 ac a ) 










153, 2,4-Dinitro- 
phenyl ether, 137 

8 /?-Phenylazo- 
benzoate, 116-9 

172 

2,2'-Stilbenediol (2.2 - 

a 95, al , 









a di 

d Di-Me eth 136 


Dihydroxystilbene) 

0 197, al 









107-8 


173 

6-Chloro-l-naphthol 

95 








47 


Picrate, 165 

174 

3-Bromo-4-hydroxybi> 

95 








74 5 

93 4 

Benzenesulfonate 


phenyl 











102 3 

175 

Mt6-Trihydroxynaph- 

95 








tri 


Me eth , 103-4 


thalene(l,3,6-Naph- 

thalenetnol) 









112-3 



176 

23<4-Tribroniophenol 

95, w- 










Me eth , 106 



HCOOH 











177 

23.5-Triinethylphenol 

95 6 

233 

174, 






241 

50, pet 






pet 







eth 






eth 









178 

2-Naphthyl salicylate 

95 5, stable. 


268, 






136, al 




(Betol) 

93 5, labile 


yel, 













ac a 









179 

3-Aintno-2y4,6-trichloro- 

95 5-6 0, 










N-Acetyl, 185 0 


phenol 

Igr 










6 5,tol 

180 

3-Acetylphenol (3- 

96 

296, 153“ 







44 0-4 5 

52-3 

D'“ 1 099, n™’ 


Hydroxyacetophenone) 






i 

1 





1 5348 Me eth 
b p 240. Semi- 
carbazone, 194-6 

181 

5-IodO'2-nUrophenol 

96, ye!, 








95 

122 

Me eth , 92, El 



pet eth 










eth , 86-7 

182 

2-Methoxy-5-propenyl- 

96,92 

147'’ 







101 


Et eth , 49 50 


phenol 












183 

2-Methyl-4>nitrophenoi 

96, yei , bz , 

186 90 






107, al 


128 

Me eth , 64, al, 


, {4-Nilro-o-cresol) 

30-40 (H-1 
HjO), w 










El eth , 71, w -al 

184 

2-( Methylamino ) phenol 

96-7,86 7, 









157 9 

N-Benzoyi, 160 I, 



pet eth 










Me eth , 33 0-3 5 

185 

3*Nitrophenol 

97 

194™ 

129 

167 

174 

159 

di 91 

112 3 

55-6 

95 

D'“ 1 2797, 













Aryloxybenzoic 
acid, 156, 2,4- 
Dinitrophenyl 
ether 136,/?- 
Phenylazo- 
benzoaie, 160 5- 
25 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing in.p.)* (Continued) 


No 

Name 

Melting 1 
point, *C 

Boiling 
point *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure 

thane 


3,5 Di- 
nitro- 

benzoate 

Bromo 

derivative 

/ 

Toluene 
sul¬ 
fonate 1 

1 

Acetate 

Benzoate 

Miscellaneous 

186 

2,3-Dibromo-5,6-dimethyI> 

97, aq al 








78, pet 

153, al 



phenol 









eth 



187 

5>Methyl-l>naphthol 

97-8 









77 8 


188 

B'Acetyicatechol (2,3- 

97-8, yel , 








di 109, 


1-Me eth , 152 3 


Dihydroxydcetophenone)' 

w 







1 

i 

bz 


Di-Me eth , 48. 
Oxime 96 7 
Semicarbdzone, 

166 7 

189 

2-Cyanophenol 

98 









106, pet 

Dr" 1 1052 ng'" 












eth 

1 53716 

190 

3-Chloro'4,5-diinethyl- 

98 









42, al 



phenol 












191 

2,5-Di-iodophenol 

99, pet eth 








70, 













ac a 1 



192 

4-/er/-Butylphenol 

100 

237 

148 5 

no 



50 di 

109 10 


81-2 

Aryloxydcetic acid. 









64 7 




86 5. 2,4-Dinitro- 
phenylether 108 

10 Benzene- 
sulfonate 70 1 

193 

3,4,5-Trichlorophenol 

10l,lgr,9l 

271 








120. al 

Me eth . 130, b p 













256 61. m-Nitro- 
benzenesulfonate, 
176 

194 

3,5-Dibromo-2-methyl- 

101 98 101 









91-3 



phenol (3.5-Dibromo-(9- 
cresol) 












195 

4,6-Dinitro-3-methylphenol 

101 73 4 







no n 


95 

Me eth , 115 Et 


(4,6-DinUrO‘/M-cresol) 











eth , 97 

196 

2-Acetyl<l-naphthol 

102, pa 

325, si d 







107 5, 

I28,al 




grn , al. 

98, br - 
yel, bz 








al 



197 

2-MeHiyl-3,4,5-(rinitro- 

102, or 










Me eth , 111 2, 


phenol (3 4,5-Trinitro-<?- 
cresol) 

yel , acet 










w -al 

198 

4>Methyl-23,6-tribromo’ 

102, pet 








77,lgr 




phenol (2,3.6 Tnbromo- 
;?-cresol) 












199 

l.Nitro-2-naphlhol 

103, yel , al 








61, pet 


w-Nitrobenzene- 











eth 


sulfonate, 176, ac 
a , Et eth , 104-5, 
yel , al 

200 

3,3'-Dihydroxydiphenyl- 

103, yel , al 








r/i 57 5 




methane 









8 5, 













Igr 



201 

4->Chloro-2-naphthol 

104 








56 



202 

3«5-Di-iodophenol 

104, w 








79, me 

93 

Me eth , 85, pet 




i 







al 


eth , Et eth , 30, 
me al 

203 

2-Bromo-4-methyl-5-nitro- 

104, yel 








121 


Me eth , 94, yel , 


phenol (2'Bromo-5-nitro- 
;?-cresol) 











eth 

204 

3-Hydroxybenzaldehyde 

104,108 

240 

158-60 






b p 203 

38, 

Aryloxyacetic acid. 


(3-Formylphenol) 

(cor) 









48 5- 

148, 2,4-Dimtro- 












90 

phenylhydrazone, 
257d . Semicarba- 
zone, 198 

205 

5-Methyl-2-naphthol 

104 5 









107 8 

Picrate, 156 7 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point ‘C 

Boiling 
point, 'C 

Phenyl 

ure¬ 

thane 

a*Naph- 

thyl 

ure¬ 

thane 

/)-Niiro 

ben¬ 

zoate 

3.5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul¬ 

fonate 



Miscellaneous 


3'Hydroxy-4>nitrobiphenyl 

104 5,al 




157 

199 






207 

Catechol (Pyrocatechol, 

105 

245 6 

di 169 

175 

mono 

di 152 

telra 




Aryloxyacetic acid 


1,2-Dihydroxybenzene) 





159 


192 3, 



181, 

136 8 Monoben 







dt 


wh - 


di 65 

131 di 

zenesglfonate 







169. 


vlt 



84, al - 

monoacetate, 86 







al 





eth 

me al Dibenzene- 
sulfonate, 155-6, 
acet 

208 

2,4-Dibromo-l-naphthol 

105, 111 








92-3 


Me eth , 54-5, al 













sym -TNB add 
comp, 97, Picrate, 
97, yel 

209 

2,4wDichloro-5>nitrophenol 

105 6 









111 2 

m-Nitrobenzoate, 













154, o-Nitro-/)- 

toluenesulfonate, 

143 

210 

Chlorohydroquinone 

106 








mono 













62. di 













72,99 



211 

4«6<-Dinitro>2-iodophenoJ 

106 7, w 







149 

113 



212 

1,6-Dibromo-2>naphthol 

106-7 (+1 








125 


Me elh , 102, Et 



ac a , 84) 










elh , 94 

213 

2-Amino*5-chloro-4- 

106-7 










N-Acetyl, 115, aq 


methylphenoi (2-Amino-5‘ 











al , Me eth , 106, 


chloro-/i-creso)) 











Igr 

214 

4>Chlorore$orcinol (4- 

106-7 89 

259, 147"> 






di 46 

di 66 


3-Me eth , 79-80 


Chloro-1,3-dihydroxy- 








7 



Di-Me eth , b p 


benzene) 











135 7‘’ 

215 

2-Hydroxypyndine (a- 

106 7, bz 

280 1 



120 



158-9, 

b p 

42 

Picrate, 176 7. 


Pyndone) 








53 

150- 


Benzyl eth , 42 











60" 



216 

2-Phenoxyphenol (2- 

106 7 

151 5" 







bp 

48 5 

Me elh , 79, Igr 


Hydroxydiphenyl ether) 









358-60 



217 

5~Methylre$orcinol 

106 5 8, 

287-90 

154 

160, 

214 

190 

In 104 


di 25 

dt 88, 

Aryloxyacetic acid 


(Orcinol, 3,5-Dihydroxy- 

56 8(+l 



Igr 






ai 

217 /j-Xenyl- 


toluene) 

HjO) 



i 







urethane, 196 
2,4-Diniirophenyl 
ether, 153 4 

218 

6-Amino-4-chloro-2' 

107 








2,3-di 




methylphenoi (b-Amino* 
4-chloro-o-cresol) 




1 





196 



219 

2,4>Dichloro-l-naphthol 

107-8 








74-6 


Me elh , 58 


1,2-Dihydroxynaphthalene 

108,105 5 








di 104- 

di 106 

Diaryloxyacetic 


(1,2-Naphthalenediol, 









6, 109, 


acid, 104 6, 1-Me 


d-Naphthohydro- 









ac a 


eth ,90 5, Di-Me 


quinone) 











eth , 3! 

221 

1,2.3,4-Tetrahydroan- 

108,Igr 








109, al 

142 

Me eth , b p 197'* 


thranol 












222 

4-Methyl-5,6,7,8-tetra- 

108 




114 6 





89 



hydro-2-naphthol 












223 

4-Acetylphenol (4-Hy- 

109 








54 


Semicarbazone, 


droxyacetophenone) 











199,2,4-Dinitro 
phenylhydrazonc 

261 5 (cor ), br, 
al 

Di-Me eth , 155, 

224 

3-Methyl-2,4,6-trinitro- 

109 10, 








135, pa 

140 


phenol (2,4,6-Trinitro- 

yel, al 








yel , 


al , Di-Et eth , 36 


m-cresol) 









bz 


7, w -dl 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

MeUtng 
point *C 

Boiling 
point *C 

Phenyl 

ure* 

thane 

a-Naph-l 

thyl 

ure 

thane 

/vNitro- 

ben- 

zoate 

3,5-Di- 

nitro* 

benzoate 

Bromo i 
denvative 

P~ 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate ^ 

Miscellaneous 

225 

2>lodo-6-nitrophenol 

109 10 



i 





96-7 


Me eth , 96-7 

226 

Resorcinol (1,3-Dihydroxy- 

llOfsta- 

280 8 

di 

1 

di 

di 201 

tn 112 

di 80- 

57-8, 

mono 

Aryloxyacelic acid, 


benzene) 

ble), 108 

(cor), 

164, 


182 



1, 

dll al 

135-6, 

175, 195, 2,4-Dini- 



85 

275 9 

chl 


175 



acet - 


di 117, 

trophenyl ether, 



(labile) 

1 






dll 


dll al 

194,N,N-Di- 










al 



phenylurethane, 

194, Me eth ,43- 
4, me al 

227 

2,2 -Biphenol (2 2 

110 109, 

326 

di 




dt 188 

190 

di 95, 

d! 101, 

Di-Me eth , 155, 


Dihydroxybiphenyl) 

tol 


145, 

dd 

al 






xyl 

al 

al, Di-Et eth , 

36-7,w -al 

228 

Bromohydroquinone 

110 





di 186 


di 72 



229 

4-Hydroxy-2'-nitro- 

110 1, 116 








122 

156-7 

Aryloxyacetic acid, 


biphenyl 











160-1, Benzene- 
sulfonate, 106, 
yel, al, Me eth , 

60 0-0 5, Et eth , 

51 5-nitro denv , 
151-2 

230 

7<Methyl-l-naphthol 

110-11 








39-41 


Picrate, 164-5 

231 

l-Methyl>2-naphthol 

111 








66 

116 7 

Picrate, 163 4 

232 

2-Chloro^nitrophenol 

lll,w 








63 


Me eth , 98, Et 
eth ,82,142 

233 

2-Aniino-6-nitrophenol 

111-2 aq 








2-mono 


Me eth , 198 



al 








102-3 
(hyd ), 
122 
(anh ) 



234 

2,4,6-Tribromoresorcinol 

112,w 








mono 

mono 

Me eth , 104, Di- 


(l,3-Dihydroxy-2,4 6-tri- 









114, 

120, 

Me eth , 68-9, w - 


bromobenzene) 









CS,, 

chl - 

al 











di 108 

pet - 













eth 


235 

4',5*Diniethyi-2-hydroxy- 

112 3, tol 








91,yel, 

95, yel, 

Et eth ,43, ac a , 


azobenzene (2-/>-Toluene- 
azo-/>-cresol) 









ac a 

al 

Propionate, 62, Igr 

236 

4-Hydroxyphenanthrene 

112-3 5, 








58-9,al 


Me eth , 68, me al 


(4-Phenanthrol) 

pet eth 











237 

2,2'-Dihydroxy-3^'- 

113, pet 









di 147, 



dimethylbiphenyl 

; eth 









me al 


238 

2,6-DinUro-4-iodophenol 

113,w 







138 


175 


239 

2-Chloro-4,6Hlinitrophenol 

113,110 







155 




240 

4,4'-Dihydroxy-2,2'- 

114 








di 75 

di 127 



dimethyibiphenyl 












241 

2-Bronio-4-nitrophenol 

114 








62,86 

131-2 

Me eth , 106, Et 




1 









eth , 98, yel 

242 

4-Nitrophenol 

114 


156 

150-1 

159 

186,188 

2,6-di 

97 

81-2, 

142 5 

Aryloxyacetic acid. 








( + 1 ac 

142 


w -al 


187, 2,4-Dinitro- 








a) 





phenyl ether, 120, 
N,N-Diphenylure- 
thane, ll2,p- 
Phenylazoben- 
zoate, 203-6 

243 

2,4-Dinitrophenol 

114 




139 


6~mono 

121 

72 

132 

2,4-Dinitrophenyl 









118 




ether, 248 

244 

2^,5>Tri-iodophenol 

114, bz - 
Igr 








123 


lEt eth , 121 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point, ‘C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph- 
thyl- 
u re- 

thane 

;»-Nitro- 

ben- 

zoate 

3.5-Di 

nitro- 

benzoate 

Bromo 

derivative 

P' 

Toluene 

sul¬ 

fonate 



Miscellaneous 

245 

4-Hydroxy-3-methoxy- 

115 








A-mono 

4-mono 

4-Et eth , 56 7 


benzyl alcohol 









51,di 













48, bz - 

ac -al , 












Igr 

di 121 


246 

l-Hydroxyfluorenone 

115, yel 








130-1, 

128-9 

Me eth , 141 5 2 5 











aq al 


Oxime, 169-70, 

Phenylhydrazone, 

173-4 

247 

Ethyl 4-hydroxybenzaale 

115, 116 

297-8 








94,eth 


248 

4-Chloro-3,5-<liniethyl- 

115-6 








47 8 




phenol 












249 

3,5-Diinethyl-2,4-dinitro- 

115-6, 106 







171 

148 

156 



phenol 












250 

4-Bromo-1 y5-dlhydroxy> 

116 








di 138 


Di-Me eth , 115 


naphthalene (4-Bromo- 
1,5-naphthalenediol) ^ 












251 

3-Benzoylphenol (3-Hy 

116 al 










Oxime ani! 76 bz 













syn 126 (on heat¬ 
ing anti) 

252 

4-Hydroxybenzaldehyde 

116-7 









90 

Aryloxyacetic acid 













198, 2,4-Dinitro- 
phenylhydrazone 

270 1 

253 

3-Bronio-1 p2>dihy droxy • 

117 








di 160 


Naphthalene add 


naphthalene (3-Bromo- 
1,2>naphthalenediol) 











comp , 1(X) 

255 

Phlorogiucinol (1,3,5- 

117 




283 


tri 151 


in 104 

in 185 

Picrate, 101-3 


Tnhydroxybenzene) 

( + 2HjO), 
217-9 
(anh ) 











256 

2,4'-DihydroxydiphenyU 

117-8,w - 








di 70, 

di 108 

Dt-Me eth , 26 


methane 

al 








ac a 


Di-Et eth , 60, w - 
al 

257 

2395 , 6 -Tetraniethylphenol 

118, wh , 

249 





A-mono 






(Durenol) 

pet 






118, 













or , 













dll al 





258 

4-Aniino-2-methyi-6-nitro- 

ll8,al 








4-mono 




phenol (4-Amino-6-nitro- 









217, 




o-cresol) 









yel, al 



259 

2,4-Dibromo-6-nitrophenol 

118,ac a 







140 

89 


Me eth , 76-7, yel , 













Et eth , 46 

260 

2-Melhyl-S-nilrophenol 

118, yel, 







ISbI 

74 


Me eth , 74, al, Et 


(5-Nitro-o-cresol) 

Igr 







ini 



eth , 61,al 

261 

l>Brongo-4,6-dinllrophenol 

118-9,yel 







157 

104 5 

94, aq 

Me eth , 48, yel 












al 


262 

2-BromO’5mitrophenol 

118 5-21, 







131 5- 



Me eth , 104, a) 



pet eth 







2 5, 













al 




263 

2*Amino-4-methyl-6-nitro- 

119, no. 










N-Aceiyl, 143, yel 


phenol (2-A mino-6-nitro- 
p-cresoJ) 

br ,al 










al 

264 

3-AmiDO<2,4,6-tribromo- 

119, pet 







146-7, 



0,N,N-Triacetyl, 


phenol 

eth 







al 



136 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p,)* (Continued) 


No 

Name 

Melting 
point “C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 

p-Nitro- 

ben- 

zoate 

3,5-Di- 

nitro- 

benzoate 

-XT 

Bromo 

derivative 

P- 

Tolucne 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

265 

2-Methylre$orcmol (t ,3- 

119 20, bz 

271 (cor ) 








di 

Di-Me eth , 39 


D\hydroxy-2-methyl- 










105-6, 



benzene, 2,6-Dihydroxv- 
toluene) 










me al 


266 

4-Acetylcatechol (3,4'Di- 

1192 7 







di 

A-mono 

di 118, 

Oxime, 184 d , et 


hydroxyacelophenone) 

116 







144- 

58, di 

al 

ac , 1-Me eth . 91, 










5, et 

91,88 


2-Me eth ,115, Di- 










ac 



Me eth , 51 

267 

2-Chloro-5>nitropheno1 

119 5, w 








82 

127-8 

Me eth , 83, Et 













eth , 64 5, al 

268 

5-MethyI-l ,2,3-trlhydroxy- 

120 (subl), 








in 99 


3,5-Di-Me eth , 36, 


benzene (3,4,5-Tri- 
hydroxytoluene, 5- 
Methylpyrogallol) 

bz 










al 

269 

9-Hydroxyanthracene (9- 

120 , yel 






i 


126 31 

286 8 



Anthrol, Anthranol) 












270 

6-Bromo-2-methyl>4-nitro- 

120 d ,yel , 








137 




phenol (6-Bromo-4-nitro- 
o-cresol) 

Igr 











271 

2,2'<Dthydroxy>4,4'> 

120 









di 148, 



dimethylbiphenyi 










al - 






1 







acet 


272 

4-Nitro-2-naphthol 

120 , yel, 







122 , 



m-Nitrobenzene- 



pet eth 







pa 



sulfonate. 149, ac 










yel. 



a , Me eth . 100-3, 










al 



hr, bz -al 

273 

4-Chloro-l-naphthol 

120 1, 








44 


Picrate, 171, Car- 



116 7,al 
or chi 










bonate, 228 

274 

2*Chloro*3«nitrophenol 

120 5, w 








51 5 

94 

Me eth , 94, Et 













eth , 51, me al 

275 

4>Chloro-3y5-dibronio- 

121 









132 

Me eth , 82 5 


phenol 












276 

3,4>Diniethyl>l>naphthol 

121 5 3 0, 

205 10'“ 




222 4 



89 5 91 


Turns red in air. 



Igf 










Picrate, 168 

277 

3'Aniinophenol (3- 

122 




143 

179 





N-Acetyi, 148, N-/?- 


Hydroxyaniline) 











Toluenesulfonyl, 

157, N-Phenyl- 
thiourea, 156 

278 

2-Aniino-3-chiorophenol 

122 










N-Acetyl, 123, N- 













Benzoyl, 123, 
HNOjsalt, 137 

279 

4-Broino-2-naphthoI 

122 








61 


Me eth , 64 

280 

4>Nitroresorcmol (1,3-Di- 

122 , yel, 

178-9" 







di 90-1, 

1 -mono 

Di-Et eth , 85 


hydroxy-4-nitrobenzene) 

CCl, 








al 

124, 













ac a , 













3- 













mono 













189, 













ac a , 













di 110 


281 

2,4,6-T rinitrophenol 

122 (subl 








76 


Naphthalene add 


(Picric acid) 

on slow 
htng , exp 
on rapid 
htng) 










comp, 149-51 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point “C 

Boiling 
point *C 

Phenyl 

ure 

thane 

a*Naph 

thyl 

ure¬ 

thane 

/v Nif ro 
ben 

zoate 

3 5-Di- 

nitro- 

benzoate 

Bromo 

dervvative 

P 

Toluene 

$ul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

282 

3'Hydroxyphenanthrene 

122 3,al 








114 5, 


Me eth , 63, me al , 


(3-Phenanthrol) 









aq al 


El eth , 46, me 
a! , Picrate, 124-5, 
red, al 

283 

2,4-Dichloro-6-nitrophenol 

122 3 








77 


3-Nitrobenzoate, 













149-50 

284 

2-Naphthol (/3-Naphthol) 

123 

286 

155-6, 

156 7, 

169 

2102 

84 

125, al 

71 2 70 

106-7 

Aryloxyaceticacid, 





al 

Igr 


(cor), 





95, 2,4-Dinitro- 








at 





phenyl ether, 95, 
N.N-Diphenylure- 
thane, 141,/>- 
Phenyldzoben- 
zoate, 190 3 

285 

2,3,4,5-Tetrabroniophenol 

123, aq al 






225 6 


110 5, 

133,al 












aq ac 



286 

2,4>Dimethyl-2-methoxy- 

123 







137 8 

114 


Et eth , 91 


phenol 




1 








287 

2-NiCro-4,5,6-tribromo- 

123, yel , 










Me eth , 109, al , 


phenol 

bz 










Et eth , 74 

288 

1,4>Dichloro-2>naphthol 

123 4 








90 1 



289 

4>Bu(yl>2>inethylphenol 

124 

127 9“ 


1 





268 70 




(4-Butyl-o-cresol) 












290 

33'-Biphenol (3,3'-Di- 

124,w 








di 82 5, 

di 92 

Di-Me eth , 36, w - 


hydroxybiphenyl) 









dll al 


al, b p 328 

291 

l«3~Dihydroxynaphthalene 

124,w 








di 56, 


^y'm-Tnnitroben- 


(1,3-Naphthalenediol) 









w -ac 


zene add comp , 











a 


174 5, red 

292 

3-Iodo-4‘nitrophenol 

124, yei , 








73 7 

119 

Me eth , 69-70 



pet eth 











293 

2-Methylhydroqumone 

124 5,bz 






84 

125 

mono 

di 119- 

Aryloxyagetic acid. 


(2,5-Dihydroxytoluene) 









92, pet 

20 

153, Di-Et eth , 











eth , 
di 49, 
45, w 


24 5,b p 247-9 

294 

4>Hydroxybenzyl alcohol 

124 5 5 5 








a-mono 

a-mono 



(a,4-Dihydroxytoluene) 









84, di 

88 9 












75 



295 

4,6-Diniethylresorcmol 

124 5-5 0, 

276 9 







di 45, 


Di-Me eth , 76, Di- 


(4,6-Dihydroxy-m- 

w (+1 w ) 








al , 


El eth , 75, al 


xylene) 









b p 
285-7 



296 

4>Benzyl-l<-naphthol 

125-6 








87-8 

103 


297 

Pentamethylphenol 

126 

267 

215 






273 

127 

Me eth , 163 4 

298 

3,5-Dmitrophenol 

126,122 








126 7 


Me eth , 105-6, Et 













eth , 97 

299 

7-Chloro-2-naphthol 

126 5 








1045 



300 

4-Chloro-3-nitrophenol 

126 5 w 








83 5 

96-7 

Me eth , 98, al , 













Et eth ,47 5, al 

301 

2-Nitro-3,4,6-tribromo- 

127, pa 








118 


Me eth , 72, w - 


phenol 

yel, w • 
HCOOH 










HCOOH 

302 

2-Nitro-l-naphthol 

127-8,yel, 








118 


Me eth , 80, Et 



at 










eth , 84, yel, Igr 

303 

13-Dibromo-2,4.dihy- 

128 9,ac 






186, CSz 






droxynaphthalene (1,3- 

a 








Rai 




DibromO'2,4-naphlha- 









PH 




ienedtol) 













•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point *C 

Phenyl 

ure 

thane 

a Naph 
thyl 
ure 

thane 

p Nilro 
ben 

zoate 

35 Di 

nitro 

benzoate 


304 

305 

306 

307 

4-Iodo-2-naphthol 

4-Broino-l-naphthol 

3-Methyl-4-nitrophenol 

(4-Nilro-m-cresol) 
3-Hydroxypyri<line (ff- 
Pyridone) 

128 5 

129 

129, w 

129 




1 



308 

309 

310 

311 

i 4-Hydroxy>5-iiitroazo- 
benzene 

J-Amino-Z-methylphenol 

(3-AminO“0-cresol) 

b-Bromo-I-naphthol 

8-Nitro*l-naphthol 

129,Igr 

129,w 

129 30 

130 




j 



312 

4'Ainiiio-2-iiitropheiiol 

1 

13Kdk red 


j 




j 

313 

314 

Methyl A4iydroxybenzoate 

5-Methyl-l ,2,4-trihydroxy- 
benzene (2,4,5-Trihy- 
droxytoluene) 

131 

131 2,bz 


134-5, 

bz 


i 



315 

316 

' S-Chloro-l-naphthol 

4-Cyclohexylphenol 

131 2,w 
or CS 2 

132 


145 5 


137,al 

168 (cor) 


317 

Pyrogatlol(l 2,3-Tn- 
hydroxybenzene) 

133 

309 

tri 173 




di 158 

318 

2-Aniino-4,6-dimethyl- 

phenol 

134-5,al 

i 






319 

4-Ainino-5-isopropyl-2- 

methyl-b-nitrophenol 

(4-Ammo-5-isopropyl- 

6-nitro-o-cresoi) 

1 

134 5 yel , 
al 



j 




320 

4,6-Dibronio-2-naphthol 

134-5 



i 




321 

2.3-Dichloro-l,4-dihy- 

droxynaphchalene 

135, 155-6, 
aq al 







322 

4-Benzoylphenol (4'Hy- 
droxybenzophenone) 

135 








•Derivative data given in order m p , crystal color, solvent from which crystallized 


P 

Toluene 

sul 

Acetate 

Benzoate 

Miscellaneous 

fonate 





59 


Me eth , 67 


51 




34, al 

74 

Me eth , 55, Igr, 




El eth , 45, al 


bp 

50 0- 

Hydrochloride, 


210, 

05 

105-7, Picrate, 


92. 


200-1 


120 5, 

132, bz 

Me eth , 107 


ac a 




108 


Turns br in air 


103 


Me eth , 108 
m-Nitrobenzene- 




sulfonate, 166, ac 




a 




Me eth , 243, Et 




eth , 170, 

N-Acetyl, 157-8, 
yel 


85 

135 



tri 


4-Me eth , 124, w , 


114 5, 


4-Et eth , 131 


al 


(subi), bz , Tri- 
me eth , 55, w - 
me al 


53 


Picrate, 160 


35 

118 5, 




me al 



di no- 

mono 

Tns-N,l^-Diphenyl- 


Wjri 

140, 

urethane, 212 


165, 

di 



173 

108, 
tn 90, 
al 

N-Acetyl, 96, aq 




al, 0,N-Dibenzoyl, 
153 5 Me eth , 
b p 239-40 



1 -mono 




280-3, 

di 




222 5. 
bz 



128 

128 9 

Me eth , 103, Et 




eth .98 


di 

di 252 

Di-Me eth , 107-8. 


239-40 


Dipropionate, 
166-7, Dibutyrale, 
128 


81, me 

115, 

2,4-Dinitrophenyl- 


al 

94-5 

hydrazone, 242 4 
(cor), Semicar- 
bazonc, 194 


112 
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TABLE Vn. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






No 

Name 

Melting 
point *C 

Boiling 
point *C 

Phenyl 

ure¬ 

thane 

a Naph 
thyl 
ure 

thane 

p-Nitro 

ben¬ 

zoate 

3.5 Di 
nitro 

benzoate 

Bromo 

derwattve 

P 

Toluene 

sul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

323 

2-Amino-4>methylphenol 

135, w 










N-Benzoyl, 191, a), 


(2-Amino p-cresol) 











0,N-Dibenzoyl, 
190-1, al,0,N- 
Diacetyl, 128-9, 

Me eth , 93-4, 
pet eth 

324 

3-Ammo-4,6-dichloro- 

135-6 w 







113-4 



N-Acetyl, 233-6, 


phenol 











Me eth ,51 

325 

2,6-Dmitrohydroquinone 

135 6 








4-mono 

4-mono 

4-Me eth , 102, Di- 



(anh ) 








95-6, 

150 1 

Me eth ,95-6 112 







i 




di 













135-6 



326 

1,4-Diinethyl-2>naphthol 

135 6 








77-8 

124-5 


327 

Tnchlorohydroqulnone 

136, w 








di 153 


Di-Et eth , 68 5, al 











(subl) 



328 

5>lodo-3-nUrophenol 

136, w 








no 

100 5 

Me eth , 84 

329 

Trichiorophloroglucmol 

I36,al 








trt 


Di-Me eth , 93-5 











167 8, 


Tri-Me eth , 











ac a 


130-1,al 

330 

1,6-Dihydroxynaphthalene 

137-8, bz 








di 73, 

di 

Di-Me eth ,60-1 


(1,6-Naphthalenediol) 









al 

103-4 

pet eth , Di-Et 
eth , 83,Igr, 2- 
Naphthylamtne 
add comp ,110 5 

331 

2 A-Dinitro-1 -naphthol 

138 









174 

Me eth , 97, Et 













eth , 92 

332 

4-Ainino>2,6-dimetliyl- 

138d ,bz 










N-Acetyl, 136-7, 


phenol 











aq al, 0,N-Di- 
acetyl, 160, Me 
eth , 66,w 

333 

2-Aniino>3-tiraniophenol 

138 







I20-I, 



Me eth , 65, Hy- 










al 



drochloride, 225 

334 

2-A mina-4-chlorophenol 

138 







115 

73-4 


N-Acetyl, 185,0,N- 



(unstable) 










Dibenzoyl, 157-8, 
Me eth , 82-3 

335 

1,4,6-Trihydroxynaphtha- 
lene (1,4,6-N aphthalene- 
tnol) 

138-40 








94 5 



336 

2,6-Dibronio-3,4,5-tri- 

139d 








tri 168 

tri 95-6 

Triacetate of Me 


hydroxybenzoic acid 
(Dibromogallic acid) 

(+1H,0) 










eth , 150-2 

337 

2-Hydroxy-2'-nitro- 

139-40 




116 

180 

2,5-di 

100 


116 

3-Nitrobenzenesul- 


biphenyl 





i 


149 




fonate, 161,4- 
Nitrobenzenesul- 
fonate, 147,2,4- 
Dinitrophenyl 
ether, 118, Me 
eth , 82, 3,5-Di- 
nitroderiv , 123 

338 

4-Phenyl-l-naphthol 

140 









,73-4 


339 

13-Dihydroxy-2-niethyl- 
naphthalene (2-Methyl- 
1,3-naphthalenediol) 

140 








118 



340 

1,2,4-T rihydroxybenzene 

140-5, eth 








tn 

m 120, 

Tn-Et eth , 34, al, 











96-7, 
wh , 
abs al 

ai 

Picrate, 96 

341 

2-Aniino-5-iodophenol 

141 










N-/)-Toluenesul- 













fonyl, 175-6 


*Dertvative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point ’C 

Boiling 
point, "C 

Phenyl 

ure¬ 

thane 

a-Naph 

thyt 

ure¬ 

thane 

p Nilro- 
ben- 

zoate 

1 

3 5-Di- 
nitro- 
benzoate 

Bromo 

derivative 

P 

Toluene 

sul- 

Tonate 

Acetate 

Benzoate 

Miscellaneous 

342 

4-Hydroxy-2-nitro- 

141-3 








169 

105 6 

Me eth . 72 


biphenyl 












343 

1,8-Dihydroxynaphthalene 

142, ac a . 








di 155 

di 

Di-Me eth , 50, pet 


(1,8-Naphthalenediol) 

140, w 








ac 

174 5 

eth Picrate, 











anh 


135 7 2-Naphlhyl- 
amineadd comp, 
124 

344 

2-Aniino-4-nitrophenol 

142 3 




122 



122. 



N-Acetyl, 279, N- 



(anh ), 80- 







yel. 



Benzoyl, ca 200d , 



90(hyd ) 







al 



Me eth 124 5 

Et eth . 97 8 

345 

3,4-Dihydroxy- 

143, pet 








di 159, 


Me eth , 62 3, Di- 


phenanthrene (Morphol) 

eth 








eth 


Me eth , 45, me 
al 

Me eth , b p 

346 

3-Chloro-l-naphthol 

143, 134 5, 








69,Igr 

118 9 



Igr 










162-4'“ 

347 

2-Isopropyl-5-methyl- 

143, 139 5 

290 

232 3, 

147 8, 





di 73 5 

141 2, 



hydroquinone (Thymo- 
qumol) 1 



al 

al 






al 


348 

2,6-Dibroino-4-nitrophenol 

144 







128 9 

181 



349 

3,4,5-Tr i b rom oca tech ol 

144 








di 120 


Di-Me eth , 86-7 



( + 1H,0) 











350 

3-Amino-4-methylphenol 

144 










N-Acetyl, 178 0,N- 


(3-Amino-p-cresol) 


j 









Diacetyl, 128 9 
N-Benzenesul- 
fonyl, 183, Me 
eth , 47, w 

351 

8-Nitro-2-naphthol 

144-5, yel 








101-2, 


m-Nitrobenzene- 











w -al 


sulfonate, 144-6, 
ac a , Me eth , 69, 
Et eth , 72-3, yel , 
pet eth 

352 

4-Benzoylresorcinol (2,4- 

144 6 








di 78 




Dihydroxybenzo- 

phenone) 












353 

1-Hydroxy acenaphthene 

144 5-5 5 


137 






b p 




(l-Acenaphthenol) 

(cor ), 148 








166-8> 



354 

4-Amino-2,3,6-trinitrO' 

145 d,ac 










N-Acetyl, 178-9, N- 


phenol 

a 










Benzoyl, 205, ac 
a , Me eth , 138-9, 
at 

355 

4-Benzoylcatechol (3,4- 

145,134 









dt 95 

Me eth ,131-2, Di- 


Dihydroxybenzo- 

phenone) 











Me eth , 103 4 

356 

3-Broino-S-nitrophenot 

145 








99 


Me eth , 88 

357 

3,4-Dihydroxybiphenyl 

145 








dt 77 5 




(4-Phenylcatechol) 









80 



358 

2,4,6-T ri-iodoresorcinol 

145, CS, 








di 170 



359 

2,4'-Dihy<lroxychalcone 

145 








di 94 5 

dt 120 

4'-Me eth , 148 d , 













al 

360 

2,6-Diamino-4-inethyi- 

146 










N,N'-Diacetyl, 225- 


phenol (4-Hydroxy-3,5- 






i 





7, dll al, 1,2,6- 


toluenediamme) 











Triacetyl, 228, al 

361 

5-Ammoresorcinol (3,5- 

146-52 










N-Benzoyl, 139, Di- 


Dihydroxyaniline) 




1 







Me eth , 46, 

Picrate, 167-70 d , 
yel, aq al 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b)Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point °C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph 

thyl- 

ure- 

thane 

p-Nilro- 

ben- 

zoate 

3.5-Di- 

nilro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

362 

4-Acetylresorcinol 

147 








I'mono 

Z-mono 

Semicarbazone, 


(Resacetophenone, 2,4- 









119 

67,4- 

216. 2,4-Dinitro- 


Dihydroxyacelophenone) 









20, 4- 

mono 

phenylhydrazone, 











mono 

106 7 

218, Oxime, 199, 











H.di 


Phenylhydrazone, 











38 


159 

363 

3-Chloro-5-nitrophenol 

147 








84 

78 

Me eth , 101, Et 













eth , 47, al 

364 

5-Nitro>2-naphthol 

147, yel , w 










m-Nitrobenzene- 













sulfonate, 106, ac 
a . Et eth , 115, 
yel , ai 

365 

2-Methyi-3-nitrophenol 

147, yel, w 







94 , al 



Me eth ,52 3, w - 


(3-Nitro-o-cresol) 











me al 

366 

2-Chloro-4-hydroxybenzal- 

147 8 








52 

97 

Semicarbazone, 


dehyde 











214, Oxime, 194, 
p-Nitrophenyl- 
hydrazone, 288 d 

367 

1,5-Dibromo-4,8-di- 

147 5 








dt 131 




hydroxynaphthaiene 












368 

S-Acetyiresorcinol (3,5- 

148 








rfr 91 2 


Semicarbazone. 


Dihydroxyacetophenone) 











205 6 p-Nitro- 
phenylhydrazone, 
236 7 

369 

2,4-DinUroresorcinol 

148 







mono 

di 119 

di 

Aryloxyacetic acid, 










126-7 

20 

182 4 

155, Me eth , 108, 
Di-Et eth , 57 

370 

4-Propionylpheiiol (4- 

148 








62, Igr 

107 5 

2,4-Dinitrophenyl- 


Hydroxypropiophenone) 











hydrazone, 229 

371 

9,10-Dihydroxyphenan- 

148 








mono 

di 



threne (9,10-Phenan- 









168 

216 7 



threnediol) 









70. di 













202 



372 

3,4,5-Trihydroxyphenan' 

148, w 








in 138, 


Tri-me eth , 90, 


threne (3,4,5-Phenan- 









bz - 


me al 


Ihrenetnol) 









pet 













eth 



373 

4-Hydroxypyridine ( 7 - 

148 5 

>350 







140 50 

81 

Picrate, 240. 


Pyridone) 

(anh ), 65 
(+1 H 2 O) 










Methiodide, 108 9 

374 

3-Nitrosalicylic acid 

148 5-9 0 










Amide, 155. 145 

375 

3-Acetamidophenol (3- 

148 9,w 








99 5 




Hydroxyacetanilide) 









100 5 



376 

2-Aniino-3,6-diniethyl- 

149 50, bz 










N-Benzoyl, 210-11, 


phenol 











0,N-Dibenzoyl, 

178-9 

377 

2,6>Diniethylhydroquinone 

149-51,xyl 










4-Me eth , 77, pet 













eth 

378 

2,4'-Dihydroxybenzo> 

150 








84 5 




phenone 












379 

5-Amino-2-bromophenol 

I50d 







135 6 




380 

2-Amino-5-bromophenol 

150 










0,N-Dibenzoyl, 













133 4, HjSO.salt, 
239 40 

381 

I’Hydroxyanthracene ( 1 - 

150-3, br, 








128-30 


Me eth , 70, Et 


Anthrol) 

al 










eth , 69 

382 

2-Aniino-4-chloro>6-nitro- 

152 










N-Acetyl, 150 60, 


phenol 











yel 


* Derivjtive djta given in order m p , crystal color, solvent from which crystallized 
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TABLE VM. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point. *C 

Phenyl 

ure 

thane 

a Naph 
thyl- 
ure 

thane 

p-Nitro j 
ben 1 
zoate 

3 5-Di- 
nitro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

383 

4>Hydroxyazobenzene (4- 

152,al 








89, 84 

136-8, 

Hydrochloride, 169 


Benzeneazophenol) 









5, yel , 

yel, al 

HNO, —2,4-Dini- 











al 


trophenol, 113 
Propionate, 75, red 

384 

T ribromophlorogluclnol 

152 3 








mono 


Me eth , I23,bz 



(anh ), w 








169, 


Tri-Me eth 145, 





j 






bz - 


al Di-Et eth , 











pet 


63 5, w -ac a , 











eth . 


Tn-Et eth , 102 











in 

181 3. 
al 


4, ac a 

385 

4-Aniino-2-chlorophenol 

153 







116-7, 



N'Acetyl, 144 










aq al 



0,N-Diacetyl, 124 
Me eth , 62 

386 

2,2'-Dihydroxy-5,5'- 

153-4,w 



i 





di 88 


Diformate, 61, 70% 


dimethyibiphenyl 




i 







al 

387 

2«Aniino-5-chlorophenol 

154, aq al 










0,N-Dibenzoyl, 













140, al Me eth , 
46, Hydrochloride 
226 d 

388 

1,2,4-Trihydroxynaph- 

154 








in 




thalene (1,2,4-Naph- 
thalenetriol) 









134 5 



389 

6>Hydroxybiphenyi-2- 

154(anh ) 







177, 

88-9,al 

121,150 

Benzenesulfonate, 


carboxylic acid 








ac a 



104-5 Butyrate. 
59-60 

390 

4>Amino-3^itrophenoi 

154, dk red 







I34,al 

185 


N-Acetyl, 218, yel , 













w 0 N-Diacetyl, 
146,0-m-nitro- 
benzenesulfonate, 
184 

391 

2>Azoxyphenol (2,2''Di- 

154 5 








di 150, 

di 108 

Di-Me eth 81 Di- 


hydroxyazoxybenzene) 









bz 

al 

Et eth , 102 

392 

3,S-Stilbenediol (3,5-Di- 

155 5-6 0, 








di 

di 

Me eth , 122-3, ac 


hydroxystilbene, Pino- 

ac a 








lOO-i 

150 1 

a Di-Me eth , 


sylvyn) 









me ai 

ac a 

56 7 me al 












me al 


393 

1-Hydroxypbenantbrene 

156,eth 








135-6, 


Me eth , 105, me 


(l-Phenanthrol) 









al 


al, Picrate 182, 
or -red, me at 

394 

4>lodo-3Hiitrophenol 

156, yel, al 








107 5 


Me eth , 62, Et 













eth , 63 5 

395 

l,4^Trichloro-2-naphthol 

157-8, ac a 








129 



396 

9-Hydroxypbeoantbrene (9- 

158, bz, 153 








77-8, al 

99-100 

Me eth , 95-6, me 


Phenanthrol) 











al , Picrate, 185, 
red. Propionate, 

95,ac a 

397 

S-Nitrore$orcinol 

158, w 








di 105 


Me eth , 141-2, 
yel, Di-Me eth , 

89, eth -et ac , Et 
eth , 80, w 

398 

4,4'-Dihydroxydipbenyl- 

158, w 








di 69- 

di 156, 

Di-Me eth , 52, Di- 


metbane 









70, al 

al 

Et eth , 38-9 

399 

2,4,6-Tri-iodopheool 

158-9,w - 





181 



156, bz 

137 

Me eth , 98-9, bz 



al 










Et eth , 83, eth 


* Derivative data given in order m p , crystal color, solvent Trom which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, ‘C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 

^^11 

3,5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

400 

Salicylic acid (2-Hydroxy- 

158 3 

211 “ 



205. 




135, wh 

132 

Aryloxyacetic acid. 


benzoic acid) 





me 






191, Amide, 142, 







al 






Anihde, 136, p- 
Toluidide, 156 

401 

4-Ainino-2,3,6-trichloro- 

159,al 








153, yel 


N-2,4-Dinitro- 


phenol 











phenyl, 211, or - 
red 

402 

4-Amino-3-chlorophenol 

160 










N-Acetyl, 121 

403 

6>Aniino-2,4<>dinitro*3‘ 

160. al 










N-Acetyl, 225, yel 


methylphenol (6-Animo- 
2,4-dinitro-m-cresol) 












404 

2,2'-Dihydroxychalcone 

160-1 








di 85 5 

dt 114 

2-Me eth , 112,al 











60 


2-Et eth , 61, al 

405 

4-Amino-6>nitroresorcinol 

160-1 d, 










N-Acetyl, 261, yel , 



eth -Igr 










ac a , Di-Me eth 

136 7, red aq al 

406 

4,4'-Dihydroxy-3,3'-di- 

160-1 








di 131, 

185, ac 



methylbiphenyl 









al, 

a 








j 




135 5 



407 

23'Dihydroxynaphthaiene 

160 1, w 









di 235 

Me eth , 108, Di- 


(2,3-Naphthalenediol) 











Me eth ,116 5, 

Igr , El eth , 109- 
10, Di-Et eth , 
96-7,2-Naphthyl- 
amineadd comp 

168 

408 

l,2-Dih>droxyanthracene 

160-2 








di 




(1,2-Anthracenediol) 









157 0- 
15, 
al - 

ac a 



409 

6>Retenol (6-Hydroxy- 

161,xyl 







1105 

134-5 


Picrate, 152-2 5, 


retene) 








11 



red, al 

410 

S-Ainino-2-methylphenol 

161, w 







111 -2, 



N-Acetyl, 225, 


(5-Amino-o-cresol) 

i 








aq al 



N,N-DiacetyI, 

132-3,0,N-Di- 
benzoyl, 162, Me 
eth , 58 

411 

4,4'-Dihydroxytriphenyl- 

161, w -al 








di 109 


Di-Me eth , 100 1, 


methane 









10 


chl -me al 

412 

3-Hydroxyphthalic acid 

161 d 








114-6 

148 


413 

l,2»3»4-Tetrahydroxy- 

161, pink. 






i 


tetra 

tetra 

1 1,4-Di'Me eth , 


benzene (Apionol, 

et ac 








142 

191 2 

106, Tetra-Me 


Phenetrol) 











eth , 89 

414 

5-AminO'2>nitrophenol 

162, or - 










N-Acetyl, 221, yel, 



yel , w 










ac a , 0,N-Dt- 
acetyl. 149, w 

415 

13i4-Trichlaro-2-naphthol 

162 








133 5- 













4 0, 


i 











ac a 



416 

2-Amino-S-methylphenol 

162 d 










N-Benzoyl, 169, 


(6-Amino-m-cresol) 











acet -pel eth , 
0,N-Dibenzoyl, 

162 3, me al, Me 
eth , 171,50%al 

417 

l-Amino-2,4-dihydroxy- 

162(at 










0,0,N-Triacetyl, 


naphthalene 

130^ 

vlt) 










155-6, bz 


*Denvative data given m order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, "C 

Boiling 
point, ’C 

Phenyl 

ure¬ 

thane 

o-Naph- 
thyl- 
u re- 

thane 

p-Nitro- 

ben- 

zoate 

3.5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

418 

2,4'-Biphenol (2,4'-Di- 

162 3 

342 







di 94, 


Di-Me eth , 70 


hydroxybiphenyl) 









al 



419 

2,S-Dimethyiresorcinol 

163, bz 

277 80 







di 69, 


Me eth ,118-21, 


(2,6-Dihydroxy-/7-xylene) 









al 


bz 

420 

2-Amtno>3,5-dimethyl- 

163, bz 








186 7 


0,N-Diacetyl, 87-8, 


phenol 











N-Benzoyl, 21 1 2, 
al 0,N-Di- 
benzoyl, 148-9, 
me al, Hydro¬ 
chloride, 270 80, 
dll HCI 

421 

4-Nitro-l-naphthoi 

164, w 










/w-Nitrobenzene- 













sulfonate, 135, 

Me eth , 81, yel , 
bz 85-6. Et eth , 
120, al, 116 7 

422 

3,5- Dinitrocatechol ( 1,2- 

164 








120,d/ 


1-Me eth , 123, 2- 


Dihydroxy-3,5-dimtro- 









112 4, 


Me eth , 80 Di- 


benzene) 









124, al 


Me eth , 102, al , 
1-Et eth , I55,al , 
Di-El eth , 78 

94 5 

423 

2,2'-Dihydroxy-6,6'- 

l64 








dt 87, 

dt 136, 



dimethylbiphenyi 









al 

al 


424 

2-Amino-3,4-dihydroxy' 

164 








di 


N-Acetyl, 170 d , 


naphthalene 









>200 


3-0,N-Diacelyl, 











d 


195 d , acet 

425 

2,6-Dibromohydroqulnone 

164 








di 117 



426 

2-Benzoylphloroglucinoi 

165 









tn 125- 

2,4-Di-Me eth , 83, 


(2,4,6-T rihydroxybenzo- 










6 

2,6-Di-Me eth , 


phenone) 











178-9 

427 

S-Amino'3-nitrophenol 

165, yel 










1 N-Acelyl, 260-70, 













et ac 

00 

2-Methoxy-4-nitrophenoi 

165d , 








156-8 

188, 

Me eth , 105 6 



yel, chi 









yel, al 


429 

3-Amino-4,5-dimethyl- 

165, eth , 










N-Acetyl, 191 


phenol 

br,(173- 










(sinters, 184). 0,N- 



5, subi ) 










Diacelyl, 157, al, 
0,N,N-Triacelyl, 
100-1, al .N- 
Benzoyl, 195-6 

430 

l,2»3»5-Tetrahydroxy- 

165 








rri 74 


l,3-Di -Me eth , 


benzene 











159,83, 1,2,3-Tn- 
El eth , 105 

431 

4-Phenylphenoi (4- 

165 

305 8 

167 5 





177, 

88-9, 

150-1, 

p-Phenylazo- 


Hydroxybiphenyl) 








ac a , 

87-8, 

al 

benzoate, 213 5- 










179, 

al 


4 0,2,4-Dinitro- 










al - 



phenyl ether, 118 










acet 




432 

4-Amino-2-bromophenol 

165, 155 










N-Benzoyl, 145, 













0,N-Dibenzoyl, 

192 

433 

Benzeneazocatechol (3,4- 

165d,dk 










3-Me eth ,70-1, 


Dihydroxyazobenzene) 

red, al 










red, Igr, Di-Me 
eth , 53-4, red, 

Igr ,44-5 

434 

4-A mino-2-chloro-3- 

!65 5d,bz 










N-Acelyi, 184-5, 


nitrophenol 











Et eth , 74, or 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 



Melting Boiling 
point *C point *C 


435 4-Ainino-2,5-dinitrophenol 166-7, al 


436 4-Amino-2,6-dlnitro-3- 167, red, 
methyiphenol (4-Amino- 50% a! 
2,6-dinilro-m-cresol) 


437 2-Benzamtdophenol (2- 167d 

Hydroxybenzanilide 

439 23s4-Trichloro-l-naphthol 168, Igr 

440 2-Hydroxyphenanthrene 168, al 

(2'Phenanihrol) 

441 l,5«Di-<2-hydroxyphenyl)- 168 

l,4-pentadiene-3-one 

442 3,S>Diaminophenol 168-70 

443 4-Acetamidophenol (4 - 169 

Hydroxyacetanilide) 

444 2-Aiiiino<4,6-diiiUrophenol 169, dk 

(Picramicacid) red, al 


445 4>Amino>2<chloro*5-nitro- 1695d 

phenol 

446 3»3'<Dihydroxybenzo> 170 

phenone 

447 l«4-Dihydroxy-2-methyl- a 170, 

naphthalene (2-Methyl- 0 60, ac 

1,4-naphthohydro- a 

quinone) 

448 4-Amino-2,6-dinitrophenol 170, br,w 

(Isopicramicacid) 


449 Benzeneazoresorcinol 

(2,4-Dihydroxyazo- 
benzene) 

450 3,4-Diaminophenol 170 2, 

167 8, 
unstable 


451 5-Nitro>l>naphthoi 


452 Hydroquinone(l,4-Di- 
hydroxybenzene) 


171,dk 
yel -red. 



^Nilro 3 5-D. 


zoate benzoate 


derivative sul¬ 
fonate 


Acetate 



109- 134 40, 

t0,al al 


di 113, 181 
al 


Miscellaneous 


N-Acetyl, 144-5, 
Me eth , 153, bz - 
Igr, red, Et eth , 
139 

N-Acetyl, 231 d , 
ac a , Et eth , 

96 7, Hydro¬ 
chloride, 200 d , 
dll, HCl 
Me eth ,60 


139-40, Et eth , 112,al, 
al Picrate, 156, red 

135, al Di-Me eth , 125, 

al, Di-Et eth , 89, 
al 

3,5-Diacctyl, 195 


N-Acetyl, 201, N- 
Benzoyl, 230,220, 
N-p-Toluene- 
sulfonyl, 191 
N-Acetyl, 166, yel, 
Et eth , 128 5, or 



114, w- 

109, me 


al 

al 

mono 

di 123, 

di 199, 

98-9, 

w 

204 

bz , 


(cor), 

di 


tol 


|N-AcetyI, 182, N- 
Benzoyl, 263. 250, 
Me eth ,212, Et 
eth , 172 

Di-Me eth , 92, red, 
al, Di-Et eth , 70 
yel -red, al 
N.N'-Diacetyl, 
205-7,3,4-Di- 
benzoyl, 203 5, 
1,3,4-Tnbenzoyl, 
225, Et eth ,71 2 
b p 294-6 


250,2,4-Dinitro- 
phenyl ether, 
243-6, N,N-Di- 
phenylurethane, 
250 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point 'C 

Boiling 
point “C 

Phenyl 

ure¬ 

thane 

a Naph¬ 
thyl 
ure¬ 
thane 

p-Nitro- 

ben- 

zoate 

3 5-Di 
nitro 

benzoate 

Bromo 

derivative 

P‘ 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

453 

2-Azophenol (2,2'- 

172, yel , 








di 150, 


Di-Me eth , 153, 


Dihydroxyazobenzene) 

bz 








or -red 


or , Di-Et eth , 

131,red 

454 

23,4-Trihydroxyaceto- 

173 192 0- 








lA-dt 


Semicarbazone, 


phenone (Gallaceto- 

2 5 








107-8, 


225 d , Oxime, 


phenone) 









3,4-di 
78-81, 
in 85 


162-3, Picrate, 133 

455 

3,5-Dmitrosalicylic acid 

173-4 









163 

Amide, 181, Am- 



(anh ) 










lide, t80(subt ), 

194 

456 

2-Aminophenol (2- 

174 









175 

N-Acetyl, 209,201, 


Hydroxyaniline) 





j 






N-Benzenesul- 
fonyl, 141, N-/7- 
Toluenesulfonyl, 

146 

457 

3-Benzaniidophenol (3-Hy- 

174,tol 









153 

Et eth , 103 


droxybenzanilide) 












458 

4-Amino-2-methylphenol 

175, bz 







109- 



N-Acetyl, 179, 0,N- 


(4-Amino o-cresol) 








10 , 



Dibenzoyl, 194, 










bz - 



ac a , Me eth , 










Igr 



59 0-9 5,92-3, 
aq al 

459 

1,6,7-Trihydroxynaphtha- 

175 








tn 




lene (1,6,7-Naphthalene- 
tnol) 









143 4 



460 

4-NUrocatechol 

176,yel ,w 








di 98 

di 156, 

Di-Me eth , 96, w - 







i 





al 

al, Di-Et eth , 

73 5, pa yel 

461 

1,4-Dihydroxynaphihalene 

176, 192 








di 128 

di 169, 

Me eth, 131, Di- 


(1,4-Naphthalenediol, 

1,4-Naphthohydro- 

quinone) 









30, al 

ac a 

Me eth , 85, CS, 

462 

1,7-Dihydroxynaphthalene 

178, bz 


203 4 


182-3 




di 108, 

di 

Di-Et eth, 67 


(1,7-Naphthalenediol) 









bz 

101 5, 
113-5 


463 

1,2-Dihydroxyphenan- 

178, w -al 








di 147, 


Di-Me eth , 100 2, 


threne (1,2-Phenanthrene- 
diol) 









me al 


Igr 

464 

4-Amino-6-isopropyl-3- 

178-9, bz 










N-Benzoyl, 178-9, 


methylphenol (4-Aniino- 











0,N-Dibenzoyl, 


6 -isopropyl-m-cresol) 

! 










166-7, aq al, Hy¬ 
drochloride, 255 

465 

1,8,9-Trihydroxyanthra- 

178 80, 








tn 




cene (1,8,9-Anthracene- 
tnol, Anthralin) 

176 7 








209 10 



466 

4-Amino-3-methylphenol 

179, 50% 









92, pet 

N-Acetyl, 138, Hy- 


(4-Amino-m-cresol) 

al 









eth 

drochloride, 215, 

Me eth , 29-30 

467 

2,5-Dihydroxyphenan- 

180, xyl 








di 144, 


Di-Me eth ,117, 


threne (2,5-Phenanthrene- 









w -ac 


ac a 


diol) 









a 



468 

9,10-Dihydroxyanthracene 

180, yel 








dt 260, 

di 292, 

Di-Me eth , 202, 


(9,10-Anthradiol) 









ac a 

yel 

bz , Di-Et eth , 












xyl - 

148, bl fluor, al 












chi 



•Derivative data given in order m p , crystal color, solvent from which crystalli^d 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 

/vNilro- 

ben- 

2 oate 

3.5-Di- 

nitro- 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetzite 

Benzoate 

Miscellaneous 

469 

1,2,5,8-Tetrahydroxy- 

180 d 








letra 




naphthalene (1,2,5,8- 
Naphthalenetetrol) 









202 



470 

4-Hydroxy-3-lodo-5- 

180 








105-6 

135 5- 

Oxime, 178 9 


methoxybenzaldehyde (5- 










65 

Semicarbazone, 


iodovanillin) 











187 8d 

471 

6-Nitro-l-naphthol 

181 2 








121 



472 

4-Ammo-3,5>diniethyi- 

181 2, chi 










N-Acetyl, 178 80 


phenol 











N-Benzyl, 104 5. 

Me eth , 43, pet 
eth 

473 

2-Ammo*4>nitroresorcinol 

182, br, 




i 






N-Acetyl, 213. yel 



aq al 











474, 

3-Azoxyphenol (3,3'-Di- i 

183 



I 





dt 102, 

di 75, 

Di-Me eth , 49 50. 


hydroxyazoxybenzene) 









50% al 

ac a 

47 6 

475 

N-Benzylidene*4>aniino- 

183 








92 

144 

Me eth , 62, Et 


phenol 











eth ,76(71), Hy¬ 
drochloride, 167- 
77 

476 

4-Aminophenol (4- 

184 





178 5 



168 


0,N-Diacetyl. 150, 


Hydroxyaniline) 

(subi ) 





(cor) 





2,4-Dinitro- 
benzoyl, 204 5 
(cor). N-p-Tol- 
uenesulfonyl, 253 

477 

l,9-Oihy(lroxyphenan- 

184 5,bz 








di 154- 


9-Me eth , 131 2, 


threne (1,9-Phenanthrene- 









5,w- 


bz -pet eth Di- 


diol) 









al 


Me eth , 113 4, 
me al 

478 

4,6-Diacetylresorciiiol 

185, al 








di 120 

mono 

Di-Me eth , 171 5, 


(Resodiacetophenone) 










214-5, 

Dioxime, 242, 












di 118 

Phenylhydrazone, 

233 

479 

4-Aniino-2*naphthol 

185 







137 



0,N-Dibenzoyl, 309 

480 

7-Hydroxy-4-methyl- 

185 6,al 


155-6 


143 




150, al 

159-60, 

Me eth , 159, m- 


coumarin (4-Methyl- 










al 

Nitrobenzoate, 


umbelhferone) 











210-11, Picrate, 

108 

481 

3-Aniino-4>nitrophenol 

185-6, or. 










N-Benzoyl, 166, 



w 










Me eth , 131, Et 
eth , 105-6 

482 

1,2,6-Trihydroxynaphlha- 
lene (1,2,6-Naphthalene- 
triol) 

188 








ir, 262 



483 

a,2,4-Trihydroxyaceto- 

189 








tr 129 

a^mono 

a-Me eth , 136, 


phenone (u>-Hydroxy- 










200 

p-Nitrophenylhy- 


resacetophenone) 











drazone, 205 d , 
Oxime, 105-7 

484 

2,7>Dlhydroxynaphthalene 

190,185-6, 







150, 

mono 

mono 

Aryloxyacetic acid. 


(2,7-Naphthalenediol) 

w 







chl 

171-2, 

199, 

149, N,N-Di- 











me al, 

me al, 

phenylurethane. 











di 

di 

176, Me eth , 117 











136, w 

139, al 

Di-Me eth , 139, 
Di-Et eth , 104, al 

485 

1,4,5pS-Tetrahydroxy- 

190 








tetra 




naphthalene (1,4,5,8- 
Naphthalenetetrol) 









277 9 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point *C 

Phenyl 

ure 

thane 

a Naph 
thyl 

ure 

thane 

/»-Nitro 

ben 

zoate 

3 5 Di 
nitro 

benzoate 

Bromo 

derivative 

P 

Toluene 

sul 

fonatc 

Acetate 

Benzoate 

Miscellaneous 

486 

] ,5-Diacetyl-23i4-tri- 

190 l,w 








mono 

tn 189 

Tri-Me eth , 73-4 


hydroxybenzene(4,6- 

Diacetylpyrogallol 

Galiodiacetophenone) 









207 9 



487 

3,9-Dihydroxyacridlne 

190 2 It 










9-Me -3-Et eth , 



br dk 










144, yel , w In 



m air at 










al grn fiuor 

488 

Pentachlorophenol 

190 2 







145 

149-50 

164-5, 

Aryloxyacetic acid. 












159 

196 

489 

5-Amino-2-naphChol 

191 










0,N-Diacetyl, 187, 













0,N-Dibenzoyl, 

223 

490 

1,4-Dihydroxynaphthalene 

192 








di 128- 

di 169 



(i ,4-Naphthaienediol) 









30 



491 

5-Amlno-l-naphthol 

192 










0,N-Dibenzoyi, 276 

492 

TeCrabromocatechol 

192-3 








di 

di 

Me eth , 162-3, Di- 











215-6 

197-8, 

Me eth , 151-2, 












bz - 

118-20 












Igr 


493 

6-Hydroxyquinoline 

193, al 







98 

36 8 

230-1, 

Methiodide, 236 d , 












ac a 

Picrate, 235 6 

494 

3-Met h y 1-2,4,5,6-t et ra- 

194,ac a 








165 6 

153-4 

Me eth , 145 6 , al , 


bromophenol ( 2 ,4,5,6- 
Tetrabromo-m-cresol) 









j 


Et eth , 108. eth 

495 

1,5-Dichloro-4,8-dihy- 

194,ac a 








4‘mono 

4-mono 



droxynaphthalene 









148- 

157-8, 












60, ac 

ac a , 












a di 

di 












154, 

179, 












143, 

acet 












acet 



496 

1,6-Diiiitro-2-naphthol 

195 d 







181 



Me eth ,204,198, 













El eth , 144, yel, 

Ale NH 3 al 

160*'-* 1 , 6 -di- 
nitro-2-naphthyl- 
amine, 248, 

Oxid 4-nitro- 
phthalicacid, 165 

497 

5,6-Dihydroxyace- 

196-9, bz 








di 




naphthene (5,6-Acenaph- 
thenedioi) 









194-5 



498 

1^,7-Trihydroxynaphtha- 

lene(l,2,7-Naphthalene- 

tnol) 

197 








181-2 



499 

4-Methyl-23f5,6-tetra- 

199 








156 




bromophenol (2,3,5,6- 
Tetrabromo-p-cresol) 












500 

2-Hydroxyquinoline 

199 










2-Ph eth , 69 

501 

2-Amino-4-methyl*5-nitro- 

199-200d 










N-Acetyl, 242, ac 


phenol (2-Amino-5-nitro- 











a , Me eth ,132, 


p-cresol) 











yel 

502 

6-Amino-l-naphthol 

199 5 










0,N-Diacetyl, 130, 













N-Benzoyl, 203, 
0,N-Di benzoyl, 

230 

503 

Hexahydroxybenzene 

200 d 








hexa 

hexa 












203 

313 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Vn. ORGANIC DERIVATIVES OF PHENOLS 
b)Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

504 

IVfethylenedi-2-naphthol 

; (2,2'-Dihydroxv-l,l'' 

1 dinaphthyimethane) 

[- 

1 200,ac a 

505 

3-Hydroxybenzoic acid 

200 

506 

Methyl gallate (Methyl 
3,4.5-trihydroxy ben¬ 
zoate) 

200-1 

507 

3-Hydroxyquinoline 

200-1, bz 

508 

T'AminO'Z'naphthol 

201,208 

509 

4-Amino-3-methyl-2-fiitro- 
phenol (4-Amino-2-nitro- 
m-cresol) 

201,al 

511 

l-Acelamidophenol (2-Hy- 

201 3,209 


droxyacetanilide) 

aq al 

512 

2-Acetylhydroquinone 

(2,5-Dihydroxyaceto- 

phenone) 

202 

513 

2,8-Dlhydroxyphenan- 
threne (2,8-Phenan- 
threnediol) 

202, w -al 

514 

4-Hydroxy>4’-nitro- 

biphenyl 

203,200-1 

515 

3,5-Diniethoxy-4-hydroxy- 
benzoic acid 

205 

516 

4-Hydroxycoumarin 

(Benzotetronic acid) 

206,232 3 

517 

2345-Trlhydroxyaceto- 

206-7, yel 


phenone 

ac a 

518 

2,4,5-Trihydroxyaceto- 

phenone 

206-7, red 

519 

6-Chloro-3-hydroxy-4- 
methyibenzoic acid 

206-8 

520 

B-Aniino-2-naphChol 

207 d 

521 

3-Azophenol (3,3'-Di- 
hydroxyazobenzene) 

207, yel 

522 

2-Aiiiino-5-nitropheiiol 

207-8, or 
201-2, w 

523 

2-Methyl-3,4,5,6-tetra- 
bromophenol (3.4,5.6- 
T etrabromo-o-cresol) 

208 

524 

2,6-Dichloro-3,4,5- tri- 
bromophenol 

209 


Boiling 
point, 'C 


Phenyl 

ure¬ 

thane 


a-Naph- 

thyl- 

ure- 

thane 


p-Nitro- 

ben¬ 

zoate 


3,5-Di- 

nitro- 

benzoate 


Bromo 

derivative 


P 

Toluene 

sul¬ 

fonate 


Benzoate 


Miscellaneous 


90 


159, 

bz 


188, 

yel. 

al 


di 214, 
al 

131 


m 120 . 
120 2 , 
al 


in 139, 
al 


177 


122 
di 68 


di 125, 
al 

138 9, 

Igr 

191 

103 

In 

106-7, 

Igr 

2A-di 

165-6, 

bz 


di 144, 

yel. 

al 


140 

di 113 


208- 
10, ac 
a 

229-32 


In 

106-7 


146 


di 188, 
w -al 


154 


202 


Di-Me eth , 144-7, 
al, Picrate, 178 9, 
red-br 

Aryloxyacetic acid, 
206, Amide, 170, 
/7-Bromophenacyl 
ester, 176 


Picrate, 240 5 
N-Acetyl,232,0,N- 
Diacetyl, 156, N- 
Benzoyl, 243-6, 
0,N-Dibenzoyl, 
181 

0,N-Diacetyl, 

127 8 


O.N-Diacetyl, 77 

p-Nitrophenylhy- 
drazone,215-6, 
Oxime, 149-50 


Me eth , 111, yel., 
al , 3,5-Dinitro 
deriv , 197-8 


Me eth , 124, w 

/)-Nitrophenylhy- 
drazone, 241-2 d, 
w -al 


Amide, 239-40, 
Anilide, 222 

0,N-Diacetyl, 178, 
0,N-Dibenzoyl, 
208 

Di-Me eth , 73-4, 
Di-Et eth ,91, yel 

N-Acetyl, 271-2, 
0,N-Diacetyl, 187, 
Me eth , 139 


Me eth , 143-4 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b)Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point X 

Boiling 
point 'C 

Phenyl 

ure 

thane 

o Naph¬ 
thyl 
ure 

thane 

p Nitro 
ben 

zoate 

3 5-Di 
nitro 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul 

fonate 

Acetate 

Benzoate 

Miscellaneous 

525 

4-Hydroxy-3-methoxy- 

210 




140 1 




110, w 

178, aq 

Hydrazide, 207, 


benzoic acid (Vanillic 

(subi ) 




d 





al 

Phenylhydrazide, 


acid) 











150 2 5 

526 

4,4'-Dihydroxybenzo> 

210 









156, 

Me eth ,151-2, Di- 


phenone 


i 



1 





152 

Me eth , 146,2,4- 
Dinitrophenylhy- 
drazone, 190-2 

527 

cis-l,2-Dihydroxyace- 

212 3,w 








mono 




naphthene (cii-Acenaph- 









122-3, 




thylene glycol) 









al, di 












i 

130, 
me al 



528 

4-Hydroxy-4-nitroazo' 

212 3 








147, or 

195, or 

Me eth , 157 5 8 0 


benzene 

219 0-9 5 











529 

6-Amino-2-naphthol 

213d 










0,N-Diacetyl, 220 

530 

2,4-Dihydroxybenzoic acid 

213,216d 





i 





Amide, 222, Am- 













hde, 126-7,/)- 
Nitrophenyl ester, 
189 

531 

Methylphloroglucinol 

214-6, et 








In 76. 


2-Me eth , 91 


(2,4,6-Trihydroxy- 

ac 








Igr 


(-hIH^O), 117 9 


toluene) 



i 




i 




(anh ), 4-Me eth , 
124, Tn-Me eth , 

10 I3.bp 
l40-2’» 

532 

4-Hydroxybenzoic acid 

215,210 








187 

221-3 

Aryloxyacetic acid, 
278, Anilide, 198, 
/)-Toluidide, 204 

533 

4,6-Diiiitroresorcinol 

215, yel 




di 178 



mono 

di 139 

di 

Me eth ,113, Di- 










135 


343-4 

Me eth 157, Et 
eth , 77, Di-Et 
eth , 133 

534 

4-Chl oro-2,3,5,6-1 et ra - 

215 









203 

Me eth , 161 


bromophenol 












535 

2,6-Dihydroxynaphthaiene 

215,218 








di 175 

di 215 

Di-Me eth , 50, bz , 


(2,6-Naphthalenediol) 











Di-Et eth , 162, a! 

536 

Iflyd^S-Tetrahydroxy- 

215-20 








telra 


2-Me eth , triacetyl, 


benzene 

L 216,grn 








226-7 


l42,Tetra-Me 
eth , 103 

537 

4-Azophenol (4,4'-Di- 









di 

di 

Di-Me eth , 160 5 


hydroxyazobenzene) 

(anh ), d 








198-9, 

210 5 

2 5, me al, Di-Et 



216, dk 








yel , 

1 5, 

eth , 157-9, yel, 



red (anh ) 








ac a 

249- 

al, 160 












51, 













red- 













yel , 





! 








bz 


538 

2-Amino-3-nitrophenol 

216 7, red 







136 



N-Acetyl, 172, Me 













eth , 75-6 

539 

4-Benzamidophenoi (4-Hy- 

216 7,227 








171 

235 

Me eth , 153-4, al, 


droxybenzanilide) 



1 


1 

1 






Et eth , 173, aq 
al, Benzyl eth , 
226-7 

540 

2,5>Dimethylhydro* 

217 








mono 

mono 

Me eth , 90, Igr 


quinone (Hydro- 





1 

1 



m,dt 

162-3, 

1 

1 

phlorone) 





1 




135 

! 

pet 
eth , 

1 di 159, 
me al 



•Derivaiwe data given m order m p , crysla! color, solvent from which crystallized 
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1 


TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, “C 

Boiling 
point, *C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

ihane 

p-Nitfo 

ben¬ 

zoate 

3.5-Di- 

nitro 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

541 

Phloroglucinol (1,3,5 

217 9, 


tn 


283 

tri 162 

in 151 


tn 

in 

Monobenzenesul- 


Tnhydroxybenzene) 

rapid 


190 1 






104 6, 

173 4. 

fonate, !63 4 



htng , 








al 

al 

(anh ) Monoben- 



200 9, 










zenesulfonate, di 



slow htng 










acetate, 95 6, bz 
Dibenzenesul- 
fonale, 120-i, bz , 
Dibenzenesul- 
fonate monoacetate, 

81 me al 

542 

2-Amino-3,5-dinitrophenol 

218, yel, 







186 



O.N-Di p-Toluene 



al 










sulfonyl, 188 N 
Acetyl, 171 Me 
eth , I8I 

543 

2,2'-Dihydroxy-l,l'- 

218 








di 109, 

mono 

Dipicrate, 175 6, 


binaphthyl 









al 

204, 

Di-Me eth , 190, 












di 160 

Di-Et eth , 90 

544 

7-Hydroxybenzo [a] pyrene 

218 9, yel 








194 5. 

191 2, 

Me eth ,183 4, 







1 




yel 

yel 

pyr p-Nitro- 
benzyi eth . 252-3 

545 

Acelylphloroglucinol (2.4, 

219, w ,222 








in 103 

2-mono 

2-Me eth 205 7 


6-Trihydroxyaceto 










168.4 

4-Me eth , 139 40, 


phenone, Phloraceto- 










mono 

Tn-Me eth , 103 


phenone) 






i 




210- 

Tri-Et eth . 75, aq 












\l.ln 

al 












117 8 


546 

l,r-Dihydroxy-2,2'- 

220 








di 169 


Di-Me eth , 122, 


binaphthyl 











Igr 

547 

3,5-Dihydroxypyrene 

220d ,ac 








di 155 


Di-Me eth , 177-8 

548 

3,6-Dihydroxyphenan- 

221, w -al 








di 


3-Me eth , 135 6 


threne(3,6-Phenan- 









124 5, 


w -me al Di-Me 


threnediol) 









al 


eth , 104-5, w - 
me al 

549 

2,3-Dimethylhydro- 

221, si d , 








mono 


Di-Et eth , 68 9 


qulnone (3,6>Dihy- 

w 








174 5, 




droxy-o-xylene) 









acet - 













pet 













eth , 













dt 













182. 













acet - 













pel 













eth 



550 

3-Hydroxy-2-naphthoic 

222 








184-6 


Amide, 218, Am- 


acid 











lide, 244 p-Tolui 
dide, 222 

551 

4-Amino-6^hioro>3- 

223-5d 










0,N-Diacetyi, 162 


methylphenol (4-AniinO' 











0,N-Dibenzoyl, 


6-ch!oro-m-cresol) 











220 

552 

4-A20xypheiio) (4,4'-Di- 

224 d 








di 163, 

mono 

Di-Me eth , 118-9 


hydroxyazoxybenzene) 









or, al 

200, 

yel, Di-Ei eth , 












al , 

212, 
bz, di 
187-90 

137-8 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing in.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Bolimg 
point, “C 

Phenyl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 


3,5-Di- 

nitro- 

bcnzoate 

Bromo 

derivative 

P 

Toluene 

sul¬ 

fonate 

Acetate 

Benzoate 

Miscellaneous 

553 

S-Hydroxyquinoiine 

224 







85 



Hydrochloride, 240, 













Methiodide, 224. 
Picrale, 187 

554 

2-Ainino-4-chloro>5- 

225 d , 










N-Acetyl 193 Me 


nitrophenol 

yel 










eth , 132 

555 

1,2r3,4-Te(rahydroxy- 

225 








letra 




naphthalene (1,2,3,4- 
Naphthalenetetrol) 









220 



556 

1,8-Dihydroxyanlhracene 

225, yel , 








d) 184, 


Di-Me eth , 198, 


(1,8-Anthracenediol, 

al -w 








et ac 


al , Di-Et eth , 


Chrysazol) 











139, al 

557 

4-Amino-6-nitrocatechol 

228, yel 










O.O.N-Triacetyi, 













207, ac a 

558 

5-Hydroxycoumarin 

229 








88 9, 84 


Me eth , 85 7 

559 

2-Hydroxy-5-nitro-brazoic 

229 30 










Amide, 225, Ant- 


acid 











hde, 224 

560 

Pentabromophenol 

229 5, 








197,171 


Me eth ,173 4, Et 



225 6 










eth , 136 

561 

2,6wDihydroxyphenan- 

234, w -al 








dl 

dl 

Di-Me eth , 87, me 


threne (2,6-Phenanthrene- 





i 




122-3. 

252 3 

al 


diol) 









al 



562 

3-Ainino-2-naphthol 

235 










0,N-Diacetyl, 188, 













0,N-Dibenzoyl, 

184 

563 

5-Hydroxy-l-naphthoic 

235 








202 

241 



acid 












564 

23 ‘-Dihydroxyacridine 

235 d 










Di-Me eth , 107, 


(2,3-Acndinediol) 











! ye! -wh , a) 

565 

Tetrachlorohydroquinone 

236 7 








dl 245 

dl 233 


566 

7>Hydroxyquinoline 

238-40,al, 







116 


88-9, al 

Methiodide, 251 d , 



(br at 










! al , Picrate, 244-5 



200) 











567 

ly7-Dihydroxyanthrone 

240 








1-mono 

dl 

7-Me eth , 130-5 


(Euxanthone) 









160, 

221 2, 












al , dl 

214 












185, bz 



568 

l,6wDihydroxypyrene (1,6- 

240 d , 










Sol red with grn 


Pyrenediol) 

sinters 










fluor In alkali red 



at 175 










soln with bl 
fluor, Zn dust —► 
pyrene, 149-50 

569 

4>Amino>2,5-dimethyl- 

242 d , al 










N-Acetyl, 177 9, al . 


phenol 











Et eth , 69 5 

570 

3y8-Dihydroxyphenan* 

247, It red. 








dl 184, 


Di-Me eth ,117, 


threne (3,8-Phenanthrene- 
diol) 

w -al 








al 


me al 

571 

3-Hydroxy>l>naphthoic 

248 








169 70 

222-3 

Amide, 209-11, 


acid 











Anilide, 112-3 

572 

2,5-Dihydroxypyridine 

248 








^•mono 


Hydrochloride, 106 


(2,5-Pyridinediol) 









156 


(hyd ), 154(anh ) 

573 

1,4-Dihydroxyisoquina- 

>250, ac a 








A’fnortO 


4-Me eth , 171, 


line (1,4-lsoquinotine- 

turns red 








207-8 


acet -pet eth 


diol) 

at 200 











574 

23~Dihydroxyquinollne 

257 8, 








}-mono 

}~mono 



(3-Hydroxycarbostyril, 

>300 








211 

286 7, 



2 3'Qumolinediol) 










dl 45 













6, pet 













eth 



•Derivative data given in order m p , crystal color, solvent from which crystallized 


126 


Copyright 1967 by CRC Press, Inc. 


i 








TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, ’C 

Boiling 
point, *C 

Phenvl 

ure¬ 

thane 

a-Naph- 

thyl- 

ure- 

thane 

p-Nitro- 

ben- 

zoate 

3.5 Di- 
mtro- 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sul¬ 

fonate 

Acetate 


Miscellaneous 

575 

IfS-Dihydroxynaphthalene 

265,258 








di 


Di-Me eth ,183 4, 


(1,5-NaphthalenedioI) 









159- 


Di-Et eth , 130, 











61, dll 

pyr 

w -a! , 2 Naph- 











al 


thylamme add 
comp , 229 5 

576 

2,7>Dihydroxyphenan- 

265,w -al 








di 


Di-Me eth , 169- 


threne (2,7-Phenanthrene- 









181 5, 


70, me al 


diol) 









al 



577 

Phenolphthalein 

265 (cor ), 


di 135, 






dt 143, 

dt 169, 




261 


bz 






al 

bz - 













Igr 


578 

IfS'Dihydroxyanthracene 

265 d , yel 








di 198, 


Di-Me eth , 224. 


(Rufol, 1,5-Anthracene- 




i 





et ac 


me al , Di-Et eth , 


diol) 











179,al 

579 

4,4'-Biphenol (4,4'-Di- 

274 5,al 







d, 

di 161, 

dt 241, 

Aryloxyacetic acid. 


hydroxybiphenyl) 








189 

dll al, 

ac a 

274, Di-Me eth , 










90, 

164 


173 (subl ), Di-Et 





1 





bz 

(cor ) 


eth , 176 

580 

l-Aiiiino-2-naphthol 

276 d 







1 



O.N-Diacetyi, 206, 













0,N-Di benzoyl, 

235 

581 

2,7-Dihydroxyanthracene 

280-5 d, 








282 


Di-Me eth ,216 7, 


(2,7'Anthracenediol) 

bz , turns 










ac a , Di-Et eth , 



dk at 250 










192-3 

582 

2r3-Dihydroxyanthracene 

282 d , yel 

1 







dt 175 


Di'Me eth . 204, al 


(2,3-Anthracenediol) 


i 










583 

4,4'-Dihydroxystilbene 

284,ac a 








di 213 


Di-Me eth , 214-5, 


(4,4'-Stilbenediol) 











Di-Et eth , 208 

584 

3,5'-Diinethoxy-5,7,4'- 

288 9, pa 








leira 


4'-Benzyl eth , 


trihydroxynavonol 

(Syringetin) 

yel ,ac a 








224-6 


240 1 

585 

2,7-Dihydroxy-4-methyl- 

290-300, 








l^mono 

1-mono 



quinoline 

w -al 








250-4, 

288, al 




(+IH,0), 
turns br 

at 280 








al 



586 

2,6-Dihydroxyanthracene 

295-300 d , 








di 


Di-Me elh , 255-6, 


(Flavol 2,6-Anthracene- 

al,turns 








260 1, 


ac a , Di-Et eth , 


diol) 

dk at 270 








ac a 


230-1 

587 

Bi-a-naphthol (4,4'-Di- 

300,250 








dt 217 


Di-Me eth , 252, 


hydroxy-l,r-bmaphthyl) 











Di-Et eth ,211 

588 

2,8-Dihydroxyacndine 

>3(X), turns 










Di-Me eth , 138-9, 


(2,8-Acridinediol) 

red at 275 










Di-Et eth , 142 3 

589 

2,6-Dibroino-l,5-dlhy- 

>300,224 








\-mono 

dt 262, 

l-Acetate, 5-ben- 


hydroxynaphthalene 

d turns 








273, dt 

pyr 

zoate, 164, Di-Me 



dk at 200 








228 


eth , 161,Di-Et 
elh , 148 

590 

3,7-Dihydroxyacridine 

324, pa 










In al sol —► grn 


(3,7-Acridmediol) 

yel , w -al 










fluor 

591 

3,8-Dihydpoxypyrene 

330, Tri- 








di 224, 


Di-Me elh , 244. 


(3,8-Pyrenediol) 

cl-bz -ph 
hydraz , 
turns dk 

at 280 








ac a 


cl-bz 


•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melling 
point *C 

Boiling 
point "C 

Phenyl 

ure¬ 

thane 

o-Naph 1 
thyl ^ 
ure¬ 
thane 

p Nitro 
ben 

zoate 

3 5-Di 

nitro 

benzoate 

Bromo 

derivative 

P- 

Toluene 

sut 

fonate 

Acetate 

Benzoate 

Miscellaneous) 

592 

1,3~Dihydroxyacndone 

370 


1 

1 





mono 

200, 

yel 

mono 

295 7 

Me eth (i) 203, dk 
br, (ii) 252, yel , 
Di-Me eth , 286-7 
d , Anil , 269 70, 

Zn dust — acri¬ 
dine, 111 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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Handbook of tables for Organic Compound Identification, © 1967 CRC 


EXPLANATIONS AND REFERENCES TO TABLE VIII 

Cleavage to alky! bromide or alkyl iodide 


ROR' + 2HBr 


ROR' + 2HI 


ArOtl + HI 


RBr + R'Br + HjO 

Mixture of alkyl 
bromides 


RI 


R'l + HsO 


Mixture of 
alkyl iodides 

ArOH + 
Phenol 


RI 

Alkyl 

iodide 


From the ether with concentrated hydrochloric acid 

For directions and examples see Cheronis, p 543, Linstead, pp 46 7, Shrmer, p 116, Vogel, p 316 
NOTE For directions and examples for preparation of derivatives of alkyl iodides and alkyl bromides 
formed on cleavage of ethers see explanations and references to Table V, pp 52, 53, 54 

Alkyl 3 5-dtmtrobenzoate * 




dinitrobenzoate 


+ 


RCl 


From a symmetrical aliphatic ether with freshly fused zinc chloride and 3,5-dinitrobenzoyl chloride 
For directions and examples see Cheronis, pp 542, 543, Linstead, p 46, Shrmer, p 239, Vogel, p 316, 
Wild, p 96 H W Underwood, O L Baril and G C Toone,7 Amer Chem Soc, 52,4087 (1930) 

Bromo derivative 


ArOR -^ Ar(OR)Br 

Bromoaryl 

ether 

nBrs 

ArOR -^ Ar(OR)Br„ 

Polybromoaryl 

ether 

From alkyl aryl or diaryl ether with bromine in glacial acetic acid or chloroform 
For directions and examples see Cheronis, p 545, Shrmer, p 240 

From the aromatic ether with bromine m alcohol, acetic acid, ether, chloroform or petrol ether 
See Wild, pp 98-9, 101, H W Underwood, O L Baril and G C Toone, 7 Amer Chem Soc, 52,4087 
(1930) 

Sulfonamide * 


ArOR 


CISO 2 OH 


Ar(OR)S02CI 

Sulfonyl 

chloride 


(NH4)2C03 

-► 


Ar(OR)SO,NH 2 

Sulfonamide 


The sulfonyl chloride is prepared from the aromatic ether with chlorosulfonic acid m chloroform or with¬ 
out solvent The sulfonamide is obtained from the sulfonyl chloride with ammonium carbonate and/or aque¬ 
ous ammonia 

For directions and examples see Cheronis, pp 545, 546, Linstead, pp 47, 50, Shrmer, p 241, Vogel, p 672, 
Wild, pp 27, 101, E H Huntress and F H Carten, 7 Amer Chem Soc , 62, 511, 603 (1940) 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE VIII (Continued) 


Picric acid and 1,3,5-trinitrobenzene addition complexes 


NO 2 

NO2 

_/ 

ArOR -1- O2N—/ 

ArOR- 02 N— / V-X (X = HorOH) 

' \ 

NO2 

' ( 

NO2 


Picric acid or 


1 3 S-Tnnitrobenzene 


molecular complex 


From the aromatic ether with the aromatic polynitro compound in chloroform 

For directions and examples see Cheronis, pp 545, 547, Linstead, pp 47, 50, Shriner, p 241, Vogel, p 
672, Wild, p 100,0 L Baril and G A Megrdichian, 7 Chem 5oc, 58, 1415 (1936), E K Andersen, 
Acta Chem Scand 157(1954) 

From the aromatic ether with picric acid m ethanol 

See V H DermerandO C Dermer, 7 Org Oie/n , 3,289(1938) 

NOTE For additional information regarding directions and examples for the derivalizalion of aromatic 
ethers (nitration, side-chain oxidation, etc ) see explanations and references to Table IV, pp 32, 33, 34 


’Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 












I 3 5 













Tn- 

35 


No 


Boiling 

Melting 

n?? 

— 

Picrate 

Sulfon 

Nitro 

Bromo 

nitro- 

Miscellaneous 



point, C 

point *C 



amide 

derivative 

derivative 

addition 

benzoate 












com 








■i 





pound 



1 

Ethylene oxide 

107 

-1117 

1 3614* 

0 89713; 







HBr Ethylene 


(Epoxyethane) 











bromohydnn, 
bp 149 

2 

Ethyl methyl ether 

10 8, 10 



0 7260; 








3 

Furan 

31 27 

-85 6 

1 42157 

0 9366 







Maleic anhydride-* 
3,6-Endoxo-A'- 
tetrahydrophthalic 
anhydride, I25d , 

118d , abs eth 

4 

Dkthyl ether (Ethyl 

34 60 

-116 3. 

1 3526 

0 71352 






93 

Iodide, b p 72 


ether) 


stab , 

- 123 3, 

unst 








1 

1 


5 

Propylene oxide (1,2- 

35 


1 466 

0 830 







Heating with dil 

1 

Epoxypropane) 



1 








HjSO, -» d /-pro¬ 
pylene glycol, b p 
1874 

6 

Ethyl vinyl ether 

35 75 

-115 8 

1 3768 

0 7589 







Dll acid — ► al + 













acetaldehyde 

7 

Methyl n-propyl ether 

39 


1 3579 

0 7356)’ 








8 

Allyl methyl ether 

46 







0,y-di 







j 

j 

i 


! 


b p 

185, 

Df 

1 8329 




9 

Ethyl isopropyl ether 

53 4 



0 7211 







Heating with 1% 






(0 745;) 

1 

i 






H 2 SO 4 (sealed 
tube) — ► al + iso¬ 
propyl alcohol 

10 

/m-Butyl methyl ether 

55 2 


1 3689 

0 7405 







Constant boil mixt 













with w , b p 52 6, 
with 4% w 

11 

23-Epoxybutane 

CIS 58 



CIS 







Normal crude mixt 



9745 



0 8226f, 







IS 65% trans + 



trans 



irons 







35% CIS 



53_4«i 



0 801Of 








12 

Chloromethyl methyl 

59 


1 3974 

1 015 

163 








ether 












13 

a^Butylene oxide (1,2- 

6C2 


1 385'’ 

0 837'’ 









Epoxybutane) 












14 

Ethyl n-propyl ether 

63 6 

<-79 

1 36948 

0 7386 







Constant boil mixt 













with al, b p 612, 
with 25% al 

15 

2-Methylfuran 

64 


1 434 

0913 









(Sylvan) 












16 

Tetrahydrofuran 

65 


1 407 

0 889 

i 







17 

Allyl ethyl ether 

66-7’« 


1 3881 

0 7651 







Heating with !“/„ 










b p 



HjSO,-»al + 










193-5 



ally] alcohol 

18 

Di-isopropyl ether 

67 5 

-60 

1 3688 

0 726 






123, 



(Isopropyl ether) 










120 - 1 , 













CCl, 



♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 












1,3,5- 













Tri- 

3.5- 

Dmitro 

benzoate 


No 

Name 

Boiling 
point, *C 

Melting 
point, *C 

"d 

Df 

Picrate 

Sutfon- 

amide 

Nitro 

derivative 

Bromo 

derivative 

nitro¬ 

benzene 

addition 

Miscellaneous 











com 













pound 



19 

fi'Butyi methyl ether 

70 

-115 5 

1 3728, 

0 7455, 







Oxid bv alkaline 





1 3736 

0 774 







KMn 04 at 35 

40° -► ac a - 1 - 
methoxyacetic 
acid 

20 

/erNButyl ethyl 

73 1 


1 3760 

0 7404 







Constant boil mixt 


ether 

(cor) 










with w , b p 65 2, 
with 6°„ w 

21 

Tetrahydrosylvan 

79 


1 407 

0 855 








22 

Chloromethyl ethyl 

80, 83d 


1 40398 

1 014 









ether 












23 

Ethylisobutyl ether 

81 1 


1 3739” 

0 7323f 










(cor ) 











24 

5 ec-Butyl ethyl ether 

81 2 


1 3802 

0 7503 










(cor) 











25 

Isopropyl / 2 -propyl 

83 


1 376 

0 7370 









ether 












26 

Ethylene glycol di¬ 
methyl ether 

84 7 


1 37965 

0 8665 








27 

Dihydropyran 

86 


1 440 

0 923 








28 

lerl-Amyl methyl 

86 3 


1 3885 

0 7703 







Constant boil mixt 


ether 











With w , b p 73 8, 
With 9% w , Con¬ 
stant boil mixt 
with me al , b p 

62 3, with 50% me 
al 

29 

Tetrahydropyran 

88 


1 421 

0881 








30 

Di-n-propyl ether (n- 

90 1 

-122 

1 38829 

0 74698 






74 

Constant boil mixt 


Propyl ether) 











With w , b p 75 4, 
Constant boil 
mixt with/ 2 -propyl 
alcohol, bp 85 8 

31 

/ 2 -Butyl ethyl ether 

92 3 

-124 

1 3820 

0 7505 










(cor) 











32 

2,5-Dimethylfuran 

94 


1 4363” ‘ 

0 888 i“ ' 




penta 



Maleic anhydride ^ 










180, 



3,6-Endoxo-3,6- 










chl 



dimethyl-A^-tetra- 
hydrophthalic 
anhydride, 78, 
eth 

33 

a-Chloroethyl ethyl 

98 


1 404 

0 966 









ether 












34 

/ 2 -Amyl methyl ether 

99-100 


1 3873 

0 761 








35 

tert-Xmy\ ethyl ether 

101 


1 3912 

0 7657 







Constant boil mixt 













with 13% w , b p 

81 2 

36 

1,4-Dioxane 

101 4 

11 8 

1 4232 

1 03361 




65-6 



Iodine derivative. 













84 5, Constant 
boil mixt with 48 
mole % dioxane, 
bp 82 8 


‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 


Melting 
point, °C 

"d 

Df 

V 

Ethylene glycol mono- 

102 


1 38677 

0 8529 


ethyl monomethyl 
ether (l-Ethoxy-2- 
melhoxyethane) 





38 

Cyclopentyl methyl 

105 


1 4206 

0 862 


ether 





39 

^•Chloroethyl ethyl 

107 


1 411 

0 989 


ether 





40 

n-Butyl isopropyl 

108™ 


1 3889'S»‘‘, 

0 7594” 


ether 





41 

a-Epichlorohydrin 

115 7 


1 438 

1 181 

42 

a '-Dichloroethy 1 

116, 114 


1 4183« 

1 138)' 


ether 





43 

n-Amyl ethyl ether 

118 


1 3927 

0 762 

44 

Di-icc-butyl ether 

j 

121 


1 3928'’ 

0 760 

43 

Cyclopentyl ethyl i 

122 


1 423 

0 853 


ether 





46 

Di-isobutyl ether (Iso- : 

123 



0 76161? 


butyl ether) 





47 

Ethylene glycol mono- 
methyl mono-R- 
propylether(1 - 
Methoxy 2-n 
propoxyelhane) 

124 5 


1 39467 

0 8472 

48 

n-Hexyl methyl ether 

126 


1 3972 

0 772 

49 

2-Methoxy-l-propanol 

130”’ 




50 

Cyclohexyl methyl 

134 


1 435 

0 875 


ether 





51 

Ethylene glycol mono- 

134 8, 


1 40797 

0 9297 


ethyl ether (“Cello- 
solve”, 2-Ethoxy' 
ethanol) 

135 1 



0 9311 

52 

3-Ethoxy-2-methyl-2- 

141 





butanol 





53 

^-Hexyl ethyl ether 

142 


1 4008 

0 772 

54 

Di-n-butyl ether 

142 4, 

-98 

1 3989 

0 76829 


(Butyl ether) 

144 




55 

Cyclohexyl ethyl ether 

149 


1 435 

0 864 

56 

Anisole (Methoxyben- 

153 8, 

-37 5 

1 52211 

0 99393 


zene. Methyl phenyl 

155 





ether) 

(43‘“) 




57 

3-Methoxy-2-methyl- 

155 


1 4140" 



1 -propanol 





58 

Diethylene glycol 
dimethyl ether 

162 0 

-75 

1 4099 

0 9440IS 



• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 












1.3 5 













Tri- 



No 

Name 

Boiling 
point, *C 

Melting 
point *C 

"d 

DJ* 



Nitro 

derivative 

Bromo 

derivative 

nitro 

benzene 

addition 

3.5- 

Dinitro- 

benzoate 

Miscellaneous 











com 













pound 



59 

Furfuryl alcohol (2- 

170 


1 4868 

1 1351 






80-1, 

p-Nitrobenzoate, 


Furancarbinol) 










pyr 

76,N-Phenyl- 
urethane, 45 

60 

Ethylene glycol mono- 

|7|743 


1 4177 

‘0 9188 




172 


oi! 

3-Nitrophthalate, 


/i-butyi ether (/i-Butyl 
“cellosolve”) 











120 

61 

Benzyl methyl ether 

170-1 


1 5008 

0 9649 

115 6 









(cor) 











62 

2-Methoxytoluene (2- 

171 


1 505 

0 9853 

116, 

137, al 

i.i-di 

S-mono 



Oxid —► o-Meth- 


Methyl anisole. 





113 4, 


69. pa 

63-4, 



oxybenzoic acid. 


Methyl 2-tolyl ether, 





pa yel 


yel , 

at 



101 


2-Cresyl methyl 
ether) 







me al 





63 

Phenyl ethyl ether 

172 

-33 

1 5080, 

0 9666 

92 

150 

p-mono 






(Phenetole) 



1 5074 




58 





64 

Di-isoamyl ether (Iso- 

172 5 


1 409 

0 778 






60 1 

Constant boil mixt 


amyl ether) 











with w , b p 97 2 

65 

4-Methoxytoluene (4- 

173,176 


1 512 

0 970 

88-9, 

182, al 





Oxid -» p-Amsic 


Methylanisole, 





yel -or 






acid, 184-6, 184, 


Methyl 4-tolyl ether, 
4-Cresyl methyl 
ether) 











w 

66 

3>Methoxyloluene (3- 

173,177 


1 513 

0 972 

113 4. 

129 30, 

2-mono 




Oxid -» m-Meth- 


Methylanisole, 

(oor ) 




yel -or 

al 

54-5, 




oxybenzoic acid. 


Methyl 3-tolyl ether. 







pet 




no 


3-Cresyl methyl 







eth , 






ether) 







2,4,6- 
iri 92, 
al 





67 

Tetrahydrofurfuryl 

117 


1 45167 

1 0544 






83-4 

p-Nitrobenzoate, 


alcohol 


1 




1 





46-8, N-Phenyl- 
urethane, 61, pet 
eth 

68 

Phenyl isopropyl ether 

178 


1 4992 

0 975 







cone HjSO, + 






j 

i 






ac a —► o-Isopro- 
pylphenol, b p 

213-4„ m p 130 

69 

;3,|3'-Dichloroethyl 

178 


1 4568 

1 220 









ether 












70 

Z-Etboxy toluene (2- 

184 


1 505 

0 953 

1175 

148-9, 

di 51 




Oxid —► <?-Ethoxy- 


Cresyl ethyl ether. 





8 5, pa 

al 





benzoic acid, 25, 


Ethyl 2-tolyl ether) 





yel 






19 0- 5, well dried 

71 

Benzyl ethyl ether 

184-6 


1 4958 

0 9478 







Refluxed in bz + 


(Homophenetole) 

(cor) 










PaOs —► Ethylene 
+ Diphenyl- 
methane, 25 1 

72 

Di-n-amyl ether (n- 

187 5 

-69 3 

1 416 

0 78298 






42 3 



Amyl ether) 












73 

Diethylene glycol 

188 


1 411 

0 906 









diethyl ether 












74 

Phenyl /i-propyl ether 

188, 


1 5014, 

0 9494 IS 


116 7, 







(n-Propoxybenzene) 

189 3 


1 5011 



al 








(cor) 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 
point "C 

Melting 
point, *C 

"d 

Df 

Picratc 

Sutfon 

amide 

Nitro 

derivative 

Bromo 

derivative 

1.3 5- 
Tri- 

nitro- 

benzene 

addition 

com¬ 

pound 

3.5- 

Dinitro- 

benzoate 

Miscellaneous 

75 

4-Ethoxvtoluene (4- 

190 5 


1 505 

0 949 

no i. 

138 0 





Oxid -► p-Ethoxy- 


Cresyl ethyl ether 





or yeJ 

5, al 





benzoic acid, 198, 


Ethyl 4-tolyl ether) 











195 0- 5, al 

76 

3-Ethoxytoluene 

190 5 


1 506 

0 949 

114 5 

110 1 





Oxid --m-Ethoxy- 


(3-Cresyl ethyl ether 





or -yel 

al 





benzoic acid, 137 


Ethyl 3-tolyl ether) 












77 

Diethylene glycol 

194 


1 4244 

1 035iS 







/NNitrophenyl- 


monomethyl ether 











urethane, 73 5 

78 

3>Chloroanisole 

194 





131 






79 

2-Chloroanisole 

195 


1 5433“ 

1 1865" 



95 





80 

Diethylene glycol 

196 


1 4298 

1 02351! 






Oil 

/?-Nitropheny!- 


monoethyl ether 











urethane, 66 

81 

4-Chloroanisole 

200 



1 I85IJ'* 


151 

l-morto 













95 





82 

n-Butyl phenyl ether 

206 


1 5049 


110 -2, 

103 4, 







(rt-Butoxybenzene) 





pa 

al 












yel 













chi 







83 

2-Chlorophenetole 

208 

17 




133 

82 





84 

2-Bromoanisole 

210 





140 

106 





85 

Benzyl isobutyl ether 

210 2 


1 4826 

0 9233 










(cor) 











86 

P'Bromoanisole 

215,216 



1 494? 


148 

88 





87 

Methyl thymyl ether 

216 



0 954? 



in 92 





88 

Triethylene glycol 

216 

-47 

1 4233 

0 987 US 









dimethyl ether 












89 

M-Dimethoxybenzene 

217 

-58, 

1 4233 

1 055251 

56 8, 

166-7, 

2A-di 

4.6-di 





(Resorcinol dimethyl 

(cor ) 

-52 



or - 

al 

72, pa 

140, al 





ether) 





yel. 


yel. 











unst 


al . 











in air 


4.6-di 













157 













a) . 













2,4,6- 













in 













123-4, 













pa 













red, al 





90 

2-Bromophenetole 

218 





135 

98 





91 

Benzyl n-butyl ether 

219-21 


1 4833 

0 9227 










(cor) 











92 

Creosol (4-Methyl- 

221 

5 5 

1 5353“ 

1 0919;* 

112 , yel 








catechol 2-methyl 













ether) 












93 

n-Butyl 2-tolyl ether 

223 



0 94378 


95-6, al 







(2-Butoxytoluene) 












94 

2-Methoxyaniline 

225 

5 


1 0978 IS 







N-Formyl, 83 5, N- 


(2-Anisidine) 











Acetyl, 87-8 

95 

Di-n-hexyl ether (n- 

228-9’*' 



0 7936 






54 5-5 5 



Hexyl ether) 












96 

Safrole (4-Allyl-I,2- 

233 

11 

1 5383 

1 100 

104 0 



in 108, 

51 




methylenedioxy- 





5 5, 



penta 





benzene) 





or -red 



169- 













70, bz 




97 



12 




145 

47 






•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Vril. ORGANIC DERIVATIVES OF ETHERS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 












1 3 5 













Tn 



No 

Name 

Boiling 
point “C 

Melting 
point “C 

n^’ 

"d 

Oi 

Picrate 

Suifon 

amide 

Nitro 

dcnvdtive 

Bromo 

derivdtive 

mlro 

benzene 

dddition 

3 5 

Dinitro 

ben/odte 

Miscelidneous 











com 













pound 

1 



98 

Resorcinol diethyl 

235 

12 4 



109 

184 


tn 69 

1 

i 




ether 









! 



99 

Eugenoi methyl ether 

244 


1 5360 

1 0336 

114 5, 

7 


tn 78, 





(4-Allyl-l,2-di- 





red- 



abs al 





methoxybenzene) 





br , 













chi 







100 

2>Iodophenetole 

246 



1 800 

84 



tn no 




101 

;ran5(/9)'lsosafrole 

248 

68 

1 5782 

1 122 

74 5, 



dt 52-3, 

85 6, 




(1,2-Methylene- 





dk 



elh , 

brt 




dioxy-4-propylben- 





red. 



tn 

scar 




zene) 





chi 



109 

10, pet 
eth 




102 

3-Methoxyaniilne (3- 

251 




I69d, 






N-Formyl. 57. N- 


Anisidine) 





yel 






Acetyl, 81, N-/?- 
Toluenesulfonyl, 

68 

103 

DUn-heptyl ether 
(w-Heptyl ether) 

263,260 


1 427 

0 805618 






47 


104 

Isoeugenol methyl 

264 

16-7 

1 5692 

1 0528 

42 5, 



di 

69-70, 


Oxid -► Veratnc 


ether 





dk 



101 0 

bn 


acid, 181 







red. 



5, abs 

scar 









chi 



eth 




105 

Tetraethylene glycol 

266,275 


1 432 

1 009 









dimethyl ether 












106 

Methyl l-napfathyl 

271 

<-10 

1 6940*’ 

1 09159 

129 5 

156 7, 

2‘ntono 

4-mono 

139 40, 




ether (1-Methoxy- 

(cor) 




30 5 

a) 

80,4 

b p 

137 8, 




naphthalene) 





yel - 


mono 

181-2, 

yel 




! 





or, 


85, 

5- 










chi 


yel , al 

mono 

67 5 

8 0.x- 

mono 

46. al . 
2A-di 

54 5. 
a) 




107 

2-Nitroant$ole 

277 

10 

1 562 

1 254 







Reduct — ► O' 













anisidine, b p 

225 

108 

Ethyl l-naphthyl ether 

280 5 

5 5 

1 5973“ 

1 074 

1185 

164-5. 

2-mono 

^-mono 

125 5, 




(l-Ethoxynaph- 

(cor ) 




90 

al 

84,4- 

48, al 

yel 




thalene) 





(cor) 


mono 













116-7, 

al 





109 

Dibenzyl ether (Benzyl 

290 

36 


1 0428 

77 8, 



di 107- 


112 



ether) 

300d 




or - 



8,al 










yel, 













chi 







no 

Isoamyl l-naphthyl 

317 5 

<-10 

1 57049'" 

1 00689J' " 

96 0-7 0 








ether 

(cor ) 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Vin. ORGANIC DERIVATIVES OF ETHERS 
b) Solids (Listed in order of increasing m.p.)'' 


























3.5 


No 

Name 


Boliing 

point, 

•c 

"S 

Df 

Picrale 


Nitro 

derivative 



Dmitro 

ben 

zoate 

Miscellaneous 














1 

4-Chlorophenetole (1 - 

21 

212 

1 5227"* 

1 I231g 


134 


2,6 di 54 





Chloro-4-ethoxyben2ene) 












2 

Veratrole (1,2-Dimethoxy- 

22 5 

207. 

1 5287*' 

1 080 

56 7, red 

135 6, 

95 

A.S-di 





benzene) 


205 




al 


92-3 




3 

Anethole (1 -Methoxy-4- 

22 5, 

235 

1 558 

0 989r 

69 70d , 



di 67,eth , 





propenylbenzene) 

al 




or -red. 



65.62 4. 










al 



In 108, 
pet eth 




4 

4>Methoxybenzyl alcohol 

24 

I51«, 









Phenylurethane, 


(Anisyl alcohol) 


138'* 









93 /?-Nitroben- 
zoale, 94 

5 

n-Amyl 2-naphthyl ether 

24 5 

327 5 

1 5587“ 


66 5 7 0, 

159 

di 135 

di 58 







(cor ) 



or , h 













al 







6 

4*Iodophenetole (1 -Ethoxy- 

27 

252 





96 






4-iodobenzene) 












7 

Diphenyl ether (Phenyl 

28 

259 

1 5826"' 

1 073 

no 

di 159, 

4,4'-d/ 

4A'-di 





ether) 






al 

144 4, al , 
2,4.2'.4'- 

teira 

195 7. 
pa yel . 

ac a 

54 5, al 




8 

Isoamyl 2-naphthyl ether 

28 0 5 

321 0 



93 5-4 0, 










(cor) 



ai 







9 

2-Methoxyphenol (Guaia- 

28 2 

205 

1 5441 

1 1287%i 

86 7 



4.5.6-/r/ 


141 2 



col. Catechol mono- 








116, al 


(cor ), 



methyl ether) 










al 


10 

2-Methoxybiphenyl (2- 

29, pet 

274 





5-mono 






Biphenyl methyl ether) 

eth 






95 6. pa 
yel , me 
al 





II 

jd-Bromoethyl phenyl ether 

32 







56 




12 

Isobutyl 2-naphthyl ether 

33 

304 



84 5 







13 

)idodecyl ether (Dtlauryl 

33,28- 

190-5' 











ether) 

30 











14 

2-Ethoxybiphenyl (2-Bi- 

34 

132“ 





1 






phenyl ethyl ether) 












15 

.rer-Butyl 2-naphthyl 

34 

298 5 



86 








ether 


(cor ) 










16 

3-Ethoxybiphenyl (3-Bi- 

35 

158* 











phenyl ethyl ether) 











Reduct -* m- 

17 

3-Nitrophenetole 

35 

284 





















Phenetidine. 
(Picrate, 158) 

18 

fi-Butyl 2-naphthyl ether 

35 5 

309 



67 










(cor ) 










19 

Ethyl 2-naphlhyl ether 

36,37 

282 

1 5932" 

1 064 

101 

161-3, 


l-mono 





(Neonerolin) 


(cor ) 




al 


66. pet 
eth , 1,6- 
di 94, 

, pet eth 

i 



20 

3-Amlnodiphenyl ether 

37, Igr 

315 









N-Hydrochlonde, 



1 

1 _ 






i 



141, 139, N- 
Acetyl, 83, Igr 



•Derivative data given in order m p , crystal color, solvent from which crystallized 


137 


opyright 1967 by CRC Press, Inc. 














TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 

point 

•c 

Boiling 

point 

•c 

"d 

Df 

Picrate 

Sulfon¬ 

amide 

Nitro- 

denvative 

Bromo 

derivative 

1 3.5- 
Tn 
nitro 
benzene 
addition 

com¬ 

pound 

3 5 

Dinitro 

ben 

zoate 

Miscellaneous 

21 

3<Nitroanisole 

39 

258 


1 373'“ 







Reduet -► m- 













Anisidine, (Pic- 













rate. I69d) 

22 

Isopropyl 2-naphlhyl ether 

40 

285 



95 







23 

2-Naphthyl n-propyl ether 

40 

297 



81 







24 

Catechol diethyl ether (1,2- 

43, dll 

217 



69-71, 

iA-di 

in 122 






Diethoxybenzene) 

al 




red-br , 

162 3. 












unst m 

al 












air 







25 

bz-Tetrahydro-6-inethoxy- 

43 

130 

1 5fl8“ 










quinoline 












26 

2a4,6-Trichlorophenetole 

44 

246 





d! 100 





27 

8-Methoxyquinoline 

45 

175!9 



162 







28 

2-Aminodlphenyl ether 

47 

173'* 









Acetate, 81 

29 

Pyrogallol trimethyl ether 

47, dll 

241 



78 5- 

2 , 3 , 4 - 

5-mono 

mono oil. 

81, pa 




(1,2,3-Trimethoxy- 

al 




80 0. 

tn 

106, ac 

di oil. 

yel 




benzene) 





yel 

123 4 

a 

4,5,6-f/’/ 













73 4 




30 

4-iodoanisole 

52 

139 










31 

Phloroglucinol trimethyi 

52 3, 

255 5 






2 mono 





ether (1,3,5-Trimethoxy- 

al 

(cor) 






96 7, dll 





benzene) 








al, 2,4- 













dt 129- 













30,al ,2, 













4,6-f/’/ 













145, al 




32 

Hydroquinone monomethyl 

52 5 

244754 2 











ether 












33 

4-Nitroanisole 

54 

274 

1 5707” 

1 2335“ 







Reduct —► p-Ani- 













sidine, 57 

34 

Hydroquinone dimethyl 

56, 

213 



47 - 8 , or - 

148, al 

2-mono 

di 142, 

di 




ether (1,4- Dimethoxy- 

75% 

(cor ) 



red. 


72, yel, 

ac a 

86 5, 




benzene) 

al 




unst in 


2,i-di 


red 









air 


177, 2,5- 













di 202 





35 

4-Methoxyanillne (4- 

57 

246 


1 071S“ 







N-Formyl, 81, N- 


Anisidine) 











Acetyl, 130-2, 













w , N-Benzoyl, 













216 7 

36 

4-Cyclohexylphenyl 

59 

116' 











methyl ether 












37 

2,4,6-Trichloroanisole 

60 






di 95 





38 

la3<Diphenoxypropane 

61,al 

338-40 




AA'-di 







(Trimethylene glycol 


(cor) 




245 







diphenyl ether) 






55. al 






39 

Catechol dibenzyl ether 

63 4, 






4-mono 






(1,2-Dibenzyloxy- 

wh , 






98, pa 






benzene) 

me 






yel , al 







al 











40 

1 -Pheny]-2-phenoxy- 

64 










p-Nitrobenzoate, 


methanol 











84 

41 

a-Glyceryl phenyl ether 

70 

187“ 










42 

2,4a6-Tribromophenetole 

72 






79 






* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 












1.3,5- 













Tri- 



No 

Name 

Melting 

point, 

*C 

Boiling 

point, 

‘C 

"d 

■ 

Picrate 

Sulfon 

amide 

Nitro 

derivative 

Bromo 

derivative 

nitro¬ 

benzene 

addition 

com- 

3.5- 

Dinitro- 

ben- 

zoate 

Miscellaneous 











pound 



43 

Hydroquinone diethyl ether 

72 






mono 49, 


86 5 




(1,4-Diethoxy benzene) 







yel , 2,3- 
di 130, 
yel , al , 
2.S-di 

176. yel . 
at 





44 

Methyl 2-naphthyi ether 

73 

273 



116 5- 

150 1, 

1 -mono 

x-mono 

93 5, 




(Nerolin) 

(cor ), 




7 0, dk 

al 

128, 

62 3, pet 

yel 





eth 




yel, 


1,6,8- 

eth . 










113 0- 


tri 

\-mono 










35 


2I5d 

83-4, 

i-mono 

77 8, 
6-mono 
108 




45 

2,4,5-Tribromophenetol 

73 






79 





46 

4>Ethoxybiphenyl (4- 

76,74 

I88'» 











Biphenyl ethyl ether) 












47 

Benzyl Nnaphthyl ether 

77 

200'' 



85-100 









(cor) 




(cor ) 







48 

2>PhenyU2-phenoxy* 

81 










p-Nitrobenzoate, 


ethanol 











87 

49 

4.Aminodiphenyl ether 

83 5, 

189" 









N-Acetyl, 127, 



84, w 










N-HCl, 122 

50 

Biphenylene oxide (Di- 

86, 

288 



94 


}-mono 


96, yel 




benzofuran) 

wh , 

(cor) 





181-2, 







al 






di 245, 













ac a 





51 

4-Methoxybiphenyl (4- 

90,89 


.. 



}-mono 

}-mono 






Biphenyl methyl ether, 4- 






91 2, 

79. 






Phenylanisole) 






al . 

4'-mono 












i.5-di 

144, pet . 








i 




137-8, 

3,4'-</< 












yel , 

134, 












1 al, 

}.5-di 












i.4'-di 

171 

87, pet 





52 

1,2-Diphenoxyethane 

98, al 





4,4'-di 

I'A'-di 

di-p 





(Ethylene glycol diphenyl 






228-9, 

215 2 

134-5,al 





ether) 






at 

(cor ), 













pa yel, 













acet 





53 

Benzyl 2-naphthyl ether (2- 

101 5 

d 



123 0 








Benzyloxynaphthalene) 

(cor), 
al 




(cor ) 







54 

Anisom(4,4 -Dimethoxy- 

113 










Methyl ether. 


benzoin) 











52-3, yel , CCl,, 
Ethyl ether, 

103-4, al-w 

55 

Hydroquinone dibenzyl 

128-9, 






83 






ether (1,4-Dibenzyloxy- 
benzene) 

al 












•Derivative data given m order m p , crystal color, solvent from which crystallized 


139 


Jopyright 1967 by CRC Press, Inc. 






TABLE VIII. ORGANIC DERIVATIVES OF ETHERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 












1 3 5 













Tri 



No 

Name 

Melting 

point 

‘C 

Boiling 

point 

"C 

"n 

m 

Picrate 

Sulfon 

amide 

Niiro 

derivative 

Bromo 

derivative 

nitro 

benzene 

addition 

3 5- 

Dinitro- 

ben 

Miscellaneous 









com 

zoate 







■1 





pound 



56 

Anisii (4,4'-Dimethoxy- 

133, 










Monoxime, 133, 


benzil) 

yel 










5>'rt-Dioxime, 

217, anti-D\- 
oxime, 195, bz . 
Disemicarba- 
zone, 254 5, dil 
ac a . Dihydra- 
zone, 118 

57 

Antlarol (5-Hydroxy-l,2,3> 

148, w 










Acetyl, 74, al, 


tnmethoxybenzene) 











Methyl ether. 

47,bp 271 

58 

Anhalamine (6,7-Di- 

187-8, 




234-6 






Dibenzoyl, 128-9, 


methoxy-8-hydroxy- 
1,2,3,4-tetrahydroiso- 
' quinoline) 

al 










N-Benzoyl, 167 8 

59 

7-Methoxyquinoline 

210 

287”“ 



229 



i_ 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X 


Phenylhydrazone * 

RCHO + H 2 NNHC 6 H 5 ^ RCH=NNHC 6 H 5 + HjO 

RR'CO + H 2 NNHC 6 H 5 — RR'C=NNHC6H5 + H 2 O 

Phenylhydrazone 

From the carbonyl compound with phenylhydrazme in methanol or ethanol 
For directions and examples see Cheronis pp 497 8 Shriner, p 131 
From the carbonyl compound with phenylhydrazme in aqueous acetic acid 
See Wild, p 111 

From the carbonyl compound with phenylhydrazme m methanol m the presence of acetic acid 
See Cheronis, p 511 

From the carbonyl compound in alcohol with phenylhydrazme hydrochloride and sodium acetate in water 
See Vogel, p 721 

p-Nitrophenylhydrazone * 


RCHO -t O 2 N- 

0 

-NHNH 2 ^ O 2 N- 

-o 

-NHN=CHR - 1 - H 2 O 

RR'CO -f O 2 N- 

0 

-NHNH 2 -- O 2 N 

-0 

-NHN=CRR' - 1 - H 2 O 




p Nitrophenyihydrdzone 


From the carbonyl compound with p-mtrophenylhydrazine and a catalytic amount of acetic acid m al¬ 
cohol 

For directions and examples see Shriner, pp 131, 219, Vogel, p 722, Wild, p 112 

From the carbonyl compound in alcohol or water with p-nitrophenylhydrazme in aqueous acetic-hydro¬ 
chloric acids 

See G Petit, Bull Soc Chim France, 141 (1948) 


2 4-Dinitrophenylhydrazone!DNP-derivative) * 


RCHO -f^ 


RR'CO -r 



DNP 2,4-Dinitrophenylhydrazone 


From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid m methanol or ethanol 
For directions and examples see Lmstead, p 26, Shriner, p 219, Vogel, p 344, Wild, pp 114-5, O L 
Brady and G V Elsmie,/4na/ysl, 51, 77 (1926), O L Brady, 7 Chem Soc , 756 (1931), H H Strain, 7 Amer 
Chem Soc,57, 758(1935), O L Brady and S G Jarret,7 Chem Soc, 1021 (1950) 

From the carbonyl compound with 2,4-dmilrophenylhydrazme and \% hydrochloric acid m methanol or 
ethanol 

See Cheronis, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, 7 Amer Chem Soc, 52, 
2955 (1930), C F H Allen and J H Richmond,7 Org Chem ,2,222 (mi) 

From the carbonyl compound with 2,4-dinitrophenylhydrazine and acetic acid in diglyme (diethylene 
glycol dimethyl ether) 

See H J Shine, 7 Org Chem , 24, 1790 (1959) 

From the carbonyl compound in 95% ethanol with 2,4-dinitrophenylhydrazine and concentrated hydro¬ 
chloric acid m diglyme (diethylene glycol dimethyl ether) 

See Cheronis, p 501, H J Shine, 7 Org CAcm , 24,252 (1959), 7 Chem £7,36,575 (1959) 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 


From the carbonyl compound rn ethanol with 2,4-dmitrophenylhydrazme in 85% phosphoric acid 
See Vogel, p 344, G D Johnson, 7 Amer Chem 5oc , 73, 5888 (1951), 75,2720 (1953) 

From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid in isopropyl alcohol 
See N R Campbell, 61, 391 (1936) 

From the carbonyl compound with 2,4-dmitrophenylhydrazme in pyridine 
See E A Braude and C J Timmons, 7 Chem 5oc , 3131 (1953) 

Semicarbazone * 


RCHO + H 2 NNHCONH 2 ^ RCH=NNHC0NH2 + H 2 O 

RR'CO + H 2 NNHCONH 2 — RR'C=NNHC0NH2 + H 2 O 

RR'CO + (CH3)2C=NNHC0NH2 — RR’C=NNHCONH2 + (CH3)2CO 

Semicarbazone 

From the carbonyl compound with aqueous semicarbazide hydrochloride and sodium acetate 
For directions and examples see Cheronis, pp 503-504, 512, Shriner, p 218, Vogel, p 344, Wild, p 121, 
A Michael, 7 Amer Chem 5oc , 41,417 (1919) 

From the carbonyl compound m ethanol with aqueous semicarbazide hydrochloride and sodium acetate 
See Linstead, p 27, Shriner, p 218, Wild, p 122, R L Shriner and T A Turner, 7 Amer Chem Soc , 52, 
1267 (1930) 

From the carbonyl compound and acetone semicarbazone in acetic acid 
See B Ang\a, Ann Chim Anal Chim , 22, 10 (1940) 

Thiosemicarbazone * 

RCHO + H 2 NNHCSNH 2 ^ RCH=NNHCSNH 2 + H 2 O 

RR'CO + H 2 NNHCSNH 2 ^ RR'C=NNHCSNH2 + H 2 O 

Thiosemicarbazone 

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid 
For directions and examples see Cheronis, pp 503, 512, Wild, p 128, F J Wilson and R Burns, 7 
Chem Soc, 121, 873 (1922), W Baird, R Burns and F J Wilson, 7 Chem Soc, 2527 (1927), M Busch, 7 
prakt Chem , 124, 301 (1930), P P T Sah and T C Daniels, Rec Trav Chim , 69 , 1545 (1950) 

Phenylsemicarbazone * 

RCHO + H2NNHCONHC6H5 — RCH=NNHC 0 NHC 6 H 5 + H2O 

RR'CO + H2NNHCONHC6H5 ^ RR'C^NNHCONHCftHj + H2O 

Phenylsemicarbazone 

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid 

For directions and examples see P P T Sah and T -S Ma, 7 Chinese Chem Soc, 2, 32 (1934), C A , 
28,3713(1934) 

Oxime * 

RCHO + NH 2 OH ^ RCH=NOH + H 2 O 

RR'CO + NH 2 OH — RR'C=NOH + H 2 O 

Oxime 

From the carbonyl compound with hydroxylamine hydrochloride and pyridine in ethanol or without 
solvent 

For directions and examples see Cheronis, p 513, Shriner, p 254, Vogel, p 345, J B Buck and W S Ide, 

7 Amer Chem Soc, 53, 1536 (1931), W E Bachmann and C H Boatner, 7 Amer Chem Soc, 58, 2097 

(1936), W E Bachmann and M X Barton, 7 Org C/icm , 3,300 (1938) 

For a modification of the above method in aqueous alcohol 

See W M D Bryant and D M Smith, 7 Amer Chem Soc, 57, 57 (1935) 

From the carbonyl compound with hydroxylamine hydrochloride and sodium hydroxide in methanol or 
aqueous ethanol 


'Derivatives recommended for first trtal 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 


See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121. 

From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol. 
See: Shriner, p. 255. 

From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in 
water or aqueous ethanol. 

See: Linstead, p. 27; Vogel, pp. 343, 345; J. S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53,1536 (1931). 
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate 
in water or aqueous ethanol. 

See: Wild, p. 120. 

Dimeihone derivative (Methane derivative).* 


.H O 


RCHO + 2 (CH 3 ) 2 C CHi 

C\\2—CO 

Melhone (Dimedone) 


(CH3)2C^ /C 
CH2 


X. /C(CH 3)2 
or XH2 


Dimethone derivative 


This derivative is specific for aldehydes only. 

From the aldehyde and methone (dimedone; 5,5-dimethyl-1,3-cyclohexanedione; dimethyl dihydroresor¬ 
cinol) in aqueous ethanol or methanol. 

For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, 
pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z. Angew. Chem., 42, 46 (1929); W. Weinberger, Ind. 
Eng. Chem., Anal. Ed., 3, 365 (1931). 

From the aldehyde with methone and a catalytic amount of piperidine in aqueous ethanol. 

See: E. C. Horning and M. G. Horning, J. Org. Chem., 11,95 (1946). 

Anhydride of dimethone derivative (substituted octahydroxanthene). * 


II /H II 

c r 

\ ^ \ \ 

H2C C CH2 


(CH3)2C^ 

CH 2 


/C(CH 3)2 

2 CH2 

Dimethone derivative 


(CH3)2C. /C. .C. /C(CH 3)2 

CH2 O CH2 

Dimethone anhydride derivative 
(substituted octahydroxanthene) 


From the dimethone derivative with acetic anhydride. 

For directions and examples see: Cheronis, p. 505; Vogel, p. 333. 

From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol. 

See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M. 
G. Horning, J. Org. Chem., 11, 95 (1946). 

o-Dianisidine spot test. 

CH3O OCH3 CH3O OCH3 

RCHO + H2N—y-^~~^^NH2 — RCH—N—CHR 

Schiff base 
(colored) 


This lest is usually applicable to aldehydes only. 

From the aldehyde and a saturated solution of o-dianisidine (4,4'-diamino-3,3'-dimethoxybiphenyl) in gla¬ 
cial acetic acid. 

For directions and examples see: F. FeigI, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 
New York, 1960, p. 225; R. Wasicky and O. Frehden, Mikrochim. Acta, 1, 55 (1927). 


’Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 1) Listed in order of increasing atmospheric b.p.* 


No 

Name 

Boiling 

point, 

'C 

Melting 

point 

T 

"d 

Semi 

carba- 

zone 

2 4-Di 

nitro- 

phenyl 

hydra- 

zone 

/7-Nitro 

phenyl- 

hydra 

zone 

Phenyl- 

hydra- 

zone 

Oxime 

Dimeth 

one 

denv 
(Dime 
done 
denv ) 

Dimeth 

one 

anhy¬ 

dride 

Miscel 

laneous 

^Dianisidine 
spot test 

Cold 

Hot 

Limit 

7 

1 

Formaldehyde 

-21 

-91 


169 

167, 

181 2, 

145 

oil 

189, 



pa 

or 

50 


(Methanal) 





yel al 

yel, 



al. 



yel 

br 









bz 



191 4 






2 

Trifluoroacetalde- 

-20 




151 











hyde 















3 

Acetaldehyde 

20 2 

-123 5 

1 3392'“, 

162 3 

stable 

128 5 

57, 99 

47 

139,al 

175-6, 

Thio- 

or 

dk 

30 


(Ethanal) 



1 3316 


168, 





al 

semicar- 


br 








al un- 






bazone. 










stable 






146 










157, 
















mix 
















ture 
















148 










4 

Propionaldehyde 

48 9 

-81 

1 364 

89, bz - 

148, or , 

125, 

Oil 

40 

154 6, 

143 

Picrate, 

dk 

red 

20 


(Propanal) 




Igr, 

150, 

yel, 



al 


156-7 

ol 








154, w 

red. 

50% 






gn 









155 

a) 









5 

Glyoxal 

50 

15 


270 

328 

311 

180 

178 

mono 

mono 

Phenyl- 














186, 

224 

osazone. 














di 


169-70 














228 






6 

Acrolein (Acralde- 

52 4 

-87 7 

1 4025 

171, w 

165 

150-1 

50 1, 


192, 

163, al 


red 

vlt 

0 1 


hyde) 







hot 


50% 



br 

br 










Igr . 


al 














pyra- 
















zohne 








7 

Propynal (Propargyl 

55 










Cu denv , 





aldehyde) 











160 




g 

2,2,2-Trifluoro- 

56"* 



, 

151 











propionaldehyde 















9 

Isobutyraldehyde 

64 

-65 9 

1 3730 

125 6 

187, or- 

130 1, 

oil 

Oil 

154 

144 











yel, 

or - 















al,182 

yel, 
















al 









10 

2-[Vlethyl-2-propenal 

73 5 


1 4191 

198 

206 


74, py- 









(Methacrolein) 







razo- 
















line 








11 

n-Butyraldehyde 

74 7 

-97 1 

1 38433 

95 5, 

123, al 

87, 

93 5 

b p 

134, 

141 






(Butanal) 




Igr. 


yel, 


152"= 

142 











106 


al s 
















93 5, 
















red 









12 

Trimethylacetalde- 

75 

3,6 

1 3791 

190 

210, yel 



41 








hyde (Pivaldehyde) 















13 

Chioroacetaldehyde 

85-6 



134-5d, 




Oil 












148, al 











14 

2-Chloropropian- 

86 


1 431 








Hydrate, 





aldehyde 











bp 
















80 5-81 




15 

Dichloroacelalde- 

89 5- 



155-6, 




bp 








hyde 

905 



using 




67-9", 












only 1 




using 












equiv- 




only 1 












alent 




equiv- 












of re- 




aient 












agent 




of re- 
















agent 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued) 


No 

Name 

Boiling 

point, 

"C 

Melting 

point, 

•c 


Semi- 

carba- 

zone 

2 4-Di 
nitro- 
phenyl- 
hydra 

p-Nitro- 

phenyl' 

Phenyl- 

hydra- 

zone 

Oxime 

Dimeth- 

one 

denv 

Dimeth 

one 

Misccl- 

t>-Dtanisidine 
spot test 


hydra- 

zone 

(Dime 

anhy 

laneous 

Cold 

Hot 

Limit, 







zone 




denv ) 





y 

16 

Methoxyacetalde- 

92 


1 3950 


124 5 

115 










hyde 










173 

Thio- 




17 

3-Methylbutanal 

92 5 

-51 

1 39225 

107 

123, 

110 1, 

oil 

48 5 

154-5, 





(Isovdleraldehyde) 





yel - 

al 



al 

(cor) 

semicar- 










or , al 






bdzone, 
52 3 




18 

2-Methyl-l-butanal 

92-3 

20,tn- 

1 3942 

103 5, 

120 











(a-Methylbutyr- 




bz - 












aldehyde) 




pet 
















eih 











19 

Trichloroethanal 

98 

-57 5 

1 45572 

90d 

131 

131, 


56 



Hydrate, 





(Chloral, Tri- 

chloroacelalde- 

hyde) 






yel 



104 5 

113 

51 7 

Thio- 




20 

Pentanal (Valera)- 

103 4 

-91 5 

1 3947 


98, yel. 



52, pet 





dehyde) 





al,107 



elh 



semicar- 

bazone, 

65 




21 

/err-Butylacetalde- 

hyde 

103 


1 4150 


147 










22 

2>Butenal (Croton- 

104 

-69 

1 4362“ ” 

199 

190, 

184 5 

56 

119 

183 

163, 

Phenyl- 

dk 

dk 

2 


aldehyde) 





cnm , 





Sint , 

semicar- 

red 

br - 








bz -It 





167 

bazone, 


red 








pet 






126-7 




23 

Dimethylethyiacet- 

104 















aldehyde 















24 

Ethoxyacetaidehyde 

106 


1 3956 


116 7 

113 4, 















me al 

al 









25 

2-lsopropylacrolem 

107 9 




165 










26 

2-Butynal 

105 




136 












110'“ 














27 

Methylisopropyl- 

114 


1 3998“ 


124 











acetaldehyde 















28 

2-Bromoisobutyr- 

115 


1 4518“ 








Decom- 





aldehyde 











poses in 




29 

Diethylacetaldehyde 

116 


1 4025 

99, bz - 

95, pa - 




102, 







(2-Ethylbutyralde- 

117 



It pel 

or, It 




me 







hyde) 





pet, 




al 












129 
















30, al 










30 

Methyl-n-propyl- 

116"’' 



102 

103 











acetaldehyde 















31 

2-Methyl*2-butenal 

116 9 



216 











32 

n>Propoxyacetalde- 

119'“ 




86 











hyde 















33 

Isobutylacetalde- 

121'“ 



127 

99 



bp 








hyde(Isocapro- 

aldehyde) 








103“ 







34 

Paraldehyde (Acet* 

124 4'” 

126 

1 4049 








Dilute 

dk 

dk 

4 


aldehyde trimer) 












ol 

red 














Acetal¬ 
dehyde, 
bp 20 2 

grn 

br 


35 

2-Pentenal 

125 



180 


123 









36 

3>Methoxyisobutyr- 

129 


1 4030" 


102 











aldehyde 
















•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued) 








24-Di 

p Nitro 
phenyl 



Dimeth 

Dimeth 

one 


1 o-Dianisidine 

Np 

Name 

Boiling 

point 

•c 

Melting 

point 

“C 


Semi 

carba 

zone 

nitro 

phenyl 

hydra 

Phenyl 

hydra 

zone 

Oxime 

one 

denv 



spot test 

"d 

hydra 

zone 

(Dime 

done 

anhy 

dride 


Cold 

Hot 

Limit 











denv ) 






37 

3>ChloropropioR- 

130-1 


1 475 








Tnmer 





aldehyde 











35 5, dll 
HCI- 
abs al 
b p 

170 

5"-= 




38 

Hexanai (Capro- 

131 


1 4068 

106, bz- 

104, or - 



51, pet 

108 5, 


Phenyl- 





aldehyde) 




pet 

yel 



eth 

dll 


semicar- 









eth 




me al 

al 


bazone, 

135-6 




39 

Ethylisopropylacet* 

133 5 


1 4086” 


121 











aldehyde 















40 

33*Di methyl- 

134 


1 4292 


102 











pentanal 















41 

3-Methyl-2-butenal 

135 


1 4526 

223 

182 











(3-Methylcroton- 

aldehyde) 















42 

Cyclopentanecar- 

136 



124 












boxaldehyde 















43 

2-Methylpenteii-2- 

136 8 


1 4488 

207 

159, 


58-60 

48^8 8 








al-l (3-Ethyl-2- 
methylacrolein) 





red al 










44 

Tetrahydrofurfural 

142-3”' 


1 4473 

166 

134 






Cone 








1 43658 








HCl^ 
brt red 
col a 
Benzyl- 
a 

phenyl 

hydra 

zone 

67 me 
al 




45 

5-Methylhexanal 

144™ 


1 4114 

117 

iir' 










46 

3-Furaldehyde 

144™ 


1 4945 

211 



149 5 








47 

1-Cyclopentenyl- 

formaldehyde 

146 


1 4828” 

208 


188 









49 

2-Chloro-2-butenal 

147-50 


1 478” 








Cyano- 





(2-Chlorocroton- 











h>drm 





aldehyde) 











b p 

137 8”, 
















“D 

1 4762 




50 

2-Hexenal 

150 


1 4470" 

176 


139 









51 

3-Hexenal 

150 



147 











52 

Heptanal (Enanth- 

155 

-45 

1 4125 

109, al 

108, 

73 


57 

135 

112 


red- 

red 

9 


aldehyde) 





yel, al 







br 



53 

Ethyllsobutylacet- 

aldehyde 

155 



98 











54 

Di-n-propyiacetal- 

161 


1 4142" 

101 




bp 








dehyde 








126" 








• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids I) Listed in order of increasing atmospheric b.p.* (Continued) 


No 

Name 

Boiling 

point, 

T 

Melting 

point 

•c 


Semi- 

carbd 

2 one 

2 4-Di- 
nitfo- 
phenyl* 
hydra 

p Nitro 
phenyl- 

Phcnyl- 

hydra- 

zone 

Oxime 

Dimcth 

one 

deriv 


Miscel- 

o-Dianisidine 
spot test 


hydra 

zone 

(Dime 

anhy 

laneous 

Cold 

Hot 

Limit, 







zone 




denv ) 





y 

55 

2>Furancarbox- 

161 7 

-36 5 

1 52608 

202 

212 4, 

54 

97 

a 75-6, 

I60d 

162 5 

Phenyl- 

dk 

dk 

0 02 


aldehyde (Fur- 





yel, 



pet 



semicar- 

red- 

bl- 



fural) 





230 



eth . (d 



bazone, 

vlt 

vlt 








(cor). 



91 2, 



180 1 










red. 



al 













mix- 
















ture 
















185 










56 

Hexahydro- 

162 


1 4495'’ 

173, 

172 



90-1. 



Oxime- 





benzaldehyde 




176,w 




pet 



HCI, 













eth 



107-8d 




57 

2-Elhylhexanal-l 

163 


1 4150 

254d 

114 5, 











(rt-Butylethyl- 





dll al, 











aceld(dehyde) 

1 




120 1, 
yel, al 










58 

2,23-Trichloro-n- 

164 5 


1 47554 





65 



NH,— 





butyraldehyde 

5 5 










Butyl- 





(rt-ButylchlordI, 











chloral 





Crotonchloral) 











ammo- 









1 







nia, 62 




59 

Butanedial 

l69-70d 


1 4254 


280 



di 172 



Polymer, 





(Succinaldehyde) 











65 




60 

Octanal (n-Octalde- 

171 


1 42167 

98, dll 

106, 

80, brt 


60, me 

90, dll 

101 

Thio- 





hyde Capryl- 




me ai 

yel, 

yel 


al 

al 


semicar- 





aldehvde) 




101 

al,96 






bazone, 
94-94 5 




61 

2-Ethyl>3-n-propyl- 

173 


1 4518“ 

150 1. 

124 5 











acrolein 




153 

122 










62 

' 3-Fluorobenz- 

173 





202 

114 

63 








i aldehyde 















63 

2«2v2-Tnbroino- 

174. yel 







115 



Mono- 

no 

dk 

40 


ethanal (BromaJ) 






i 





hydrate, 
53 5 

reac 

grn 


64 

4-Fluorobenz- 

174 5 “ 





1212 

147 

syn 








aldehyde 








116 7. 
anil 86 







65 

2''Fluorobenz- 

175 

-44 5 




205 

90 

63 








aldehyde 















66 

Benzaldehyde 

179 

-26, 

1 5446 

222, 

237, or. 

190, 

158. 

a 35 

193 

200 

phenyl- 

or 

red- 

3 




f P 


233-5, 

al 

red. 

154 5 

(sta 



semicar- 


or 





-55 6 


r htng 


al 


ble) 0 



bazone, 











234 


130. 



180 1 











6.262 


eth 







67 

Nonanal (Pelargon- 

185 


1 4273 

100 84, 

100 



64. pet 

86 


Phenyl- 





aldehyde) 




me al 

(cor), 



eth 



semicar- 










yel, al 






bazone, 
131 2 




68 

S-Methylfurfural 

187 


1 5147" 

211- 

212 

130, 

147-8 

syn 













(cor) 

red 


112. 
















anil 
















51-2 







69 

Glutaraldehyde 

187-9d 


1 4330" 



169 


di 175. 
















I78,w 







70 

Phenylethanal 

194 

33 

1 53191 

153, dll 

121, 


58. 

97-8, 

165 

126 


dk 

dk 

polym 


(Phenylacetal- 




al , 156 

grn - 


Igr, 

eth , 




br - 

br 



dehyde) 





yel, 
al.llO 


62-3 

100 




red 




* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OE ALDEHYDES 
a) Liquids 1) Listed in order of increasing atmospheric b.p.'*' (Continued) 


No 

Name 

Boiling 

point 

*C 

Melting 

point 

X 


Semi 

carba 

zone 

2 4-Di 
nitro 
phenyl 
hydra- 

p Nitro- 
phenyl 

Phenyl 

hydra 

zone 

Oxime j 

Dimelh- 

one 

denv 

Dimeth ; 
one ' 

njm 

o-Diamsidine 
spot test 


hydra 

zone 

(Dime 

done 

anhy 

dnde 


Cold 

Hot 

Limit, 











denv ) 






71 

2-Hydroxybenz- 

197 

-7, 

1 574 

231 

248, red. 

227, 

142 

57.63 


208, 


or 

or 

5 


aldehyde (Sahcyl- 

(cor) 

f P 



abs 

red- 




70% 






aldehyde) 


1 6 



al 

br , 




al 











252d . 

It red. 

at 














! 

ac a 










72 

2-Thiophenecarbox- 

198 


1 5950"> 


242 


119 









aldehyde 







139 








73 

3-Methylbenz- 

199 


1 5413"' 

204 

212, 194 

157 

91, 

60,Igr 

172 

206 


dk 

ch 

5 


aldehyde (3-Tolu- 




223 4 



Igr. 





or - 

red 



aldehyde) 





1 


84 





red 



74 

2-Methylbenz- ' 

200 


1,5481 

209 al . 

193 4, ' 

222, 

101, 

49 

167 

215 


dk 

ch 

5 


aldehyde (2-Tolu- 




212, 

red. 

red. 

105 





or - 

red 



aldehyde) 




218 

ac a 

al 

6. Ill 





red 



75 

4-Methylbenz- 

204 5 


1 5454 

234, al, 

232 5 

200 5 

112-3. 

79-80, 




dk 

ch 

5 


aldehyde (4-Tolu- 




215 

45 

(cor ),! 

al , 

no 




or - 

red 



aldehyde) 





(tor ) 

dk 

121 





red 









or - 

red. 















yel al 
PhNOj 

ac a 









76 

fZ-Citronellal 

207 


1 4485 

83-4, 

78, yel, 



Oil 

77 9, 

173 


dk i 

brt 

10 


(c/-Rhodinal) 




chl, 

al 




dll 



grn 

red 







ppl by 

Igr 

91 2 





al 






77 

Decanal (Capralde- 

207-9 


1 4287 

102 

104, yel 



69, dll 

91 7, 


Thio- 

pa ol. 

dk 

200 


hyde) 








me al 

dll 


semicar- 


br 












al 


bazone, 

99-100 




78 

2>Chlorobenz- 

213-4 

II 

1 56708 

146, 

213 6 

237 8. 

86 

a 75-6, 

205d , 

224 6 






aldehyde 




yel, 

(cor ), 

red. 


al , 

al 

(cor ), 










225, 

209, 

al, 


101 3 


al 










pyr. 

or red. 

241, 














229- 

xyl 

br - 














30, me 


red. 














at 


249. 
















or 









79 

Phenoxye(hanal 

2l5d 


1 5380'‘ 

145 



86, pa 

95, pet 








(Phenoxyacetalde- 







yel, 

eth 








hyde, Glycolalde- 
hyde phenyl ether) 







al 








80 

3,5-Dinie(hylbenz> 

220-2 

9 

1 5385 

201 2 







Oxid ^ 





aldehyde 











acid, 
















170,al 




81 

3-Phenylpropion- 

224 



127, al 

149, 

122 3, 


93-4 5. 








aldehyde (Hydro- 





yel, al 

yel, 


dll al 








cinnamaldehyde) 






dll 


97 














al 


(cor) 







82 

Citral a. (Geranial) 

228d 


1 48752 

164, me 

108-10. 



143 5 




dk 

red 

0 1 






al 

red-or 
al, 116 







red 

bik 


83 

CUral b. (Neral) 

228d 


1 4900 

HCI 

96,red- 







dk 

red 

0 1 






' 171. 

mix¬ 

ture 

^ 132. 
NaOAc 

or , al 







red 

bIk. 



♦Derivative data given in order m p . crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 1) Listed in order of increasing atmospheric b.p.* (Continued) 




Boiiing 

point, 

X 

Melting 

point 

X 


Semi 

2 4 Di 
nitro 
phenyl- 
hydra- 

p Nitro 
phenyl 

Phenyl 

hydra 

zone 


Dimeth-1 
one 

denv 

Dimeth 

one 

Miscel 

o Dtanisidine 
spot test 




K.A 1 Ltd 

zone 

hvdrj 

zone 


(Dime- 

done 

anhy 

dride 

ianeous 

Cold 

Hot 

Limit 











denv ) ; 






84 

2,6’Dimethylbenz- 

228’" 

II 

1 

158 












aldehyde 















85 

3-Methoxybenz> 

230 

3 4 

1 5538 

233d 


171 

76 

39 40 



Phenyl- 


red 

04 


aldehyde (3-Anis- 








pel 



Ihio- 

dk orj 

br 



aldehyde) 








eth . 



semicar- 













112 



bazone, 

153 




86 

3-Bromobenz- 

234-6 



205 


220 

141 

72 








aldehyde 












1 



87 

4-l$opropylbenz- . 

236 


1 5301 

21 Iv me 

241. red 

190, al 

I29.al 

a 52. 

170-1, 

172 3 


dk 1 

ol 

3 


aldehyde (Cumal- 




ai 

bz . 



al 0 

al 



red ■ 

yel 



dehyde) 





243. 
red, ac 

a . 

244 5, 

al-chi 

1 


III 




i 



88 

3-Ethoxybenz- 

245 5 


1 5408 













aldehyde 















89 

4*Methoxybenz> 

248 

25 

15731 

210, 203 

253 4d , 

160. 

120 1, 

a' 64- 

144 5 

243 


dk 

red- 

04 


aldehyde (4-Anisal- 





red, ac 

red- 1 

wh . 

5. bz 

(cor ), 

(cor), 


or 

br 



dehyde) 





a , 250, 

vli 

dll 

a 4 5 

a) 

al 











red. 


al 

(from 













xyl 



a' on 

fu- 

Sion) 

0 133. 
bz 







90 

3-Phenylpropenal 

252d 

-7 5 

1 61949 

215 6 

255d . 

195, 

168, 

a 64-5. 

213 

175, al 


dk 

ch 

0 05 


(Cinnamaldehyde) 




w 

red. 

red. 

yei . 

Igr 

(cor), 



ch 

red 








ac a 

al 

dll 

138 5, 

dl 



red 











al 

bz 

161, 
















al 






91 

4-Ethoxybenz- 

255,249 

13-4 


202d , 




svn 

! 







aldehyde 




al , 208 




157 
















anti 
















118 







92 

3,4-Diethoxybenz- 

277-80 







98 



Oxid —* 





aldehyde (Proto- 











acid, 





^ catechualdehyde 
diethyl ether) 











165 




93 

Diphenylacetalde- 

3l5-6d 



162 




a 120, 



Oxid ^ 





hyde 

i 








0 106 

1 


1 

Benzo- 
phenonei 
48 * 

1 

1 

i 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 2) Reduced pressure b.p. only (listed in order of increasing semicarbazone m.p.)* 


1 

i 


I 


I 


No 

Name 

Boiling 

point 

“C 

Melting 
point 1 
“C 

"d ! 

Semi 

carba 

zone 

2 4 Dl 
nilro 
phenyl 
hydra 
zone 

p Nitro 
phenyl 
lydrazone 

Phenyl 

hydra 

zone 

Oxime 

1 

7-Methyloctanal 

94120 



80 

100 




2 

3-(2-Furyl ipropionalde- 

70'" 


1 4470 

80 






hyde 









3 

2-Methyloctanat 

83“ 



80 





4 

23 *Dichloro-n>butyr- 

58 


1 4618"' 

96 7 




oil 


aldehyde 

60“ 








5 

Octanal {n Octaide 

8P" 


1 4217 

98 101 

106 

80 


59 60 


hyde) 





yel 




6 

Undecanal (Hen 

120" 

-4 

1 4324"" 

103 me 

104 



72 


decanal) 




al 

yel 



wh 










me 










al 

7 

Tndetanal (n Tndecyl 

136* 

15 


106 dl 

108 



80 5 

i 

aldehyde) 








dll 










al 

8 

2'Hydroxypropionalde> 

114* 



114 w 


127 




hyde 









9 

2-/i'Amylcinnamalde- 

161 


1 5381 

118 

164 



74 al 


hyde (2 n Pentyl 

3'* 




red 



w 


cinnamaldehyde 





al 





Jdsmindldehvde) 









10 

2-Methyl-3-phenvl. 

90' 



123 






propionaldehyde 









11 

2-Hydroxy-2-niethvl 

87 8* 



143 






hexanal (n Butyl 










methylglycolalde 










hyde) 









12 

Phenoxyacetaldehyde 

83 


1 5360 

146 

138 



95 

13 

2-Ethyl-2-hexenal 

73" 



152 

125 




14 

2-Ethyl-3'hexenal 

84“ 



156 





15 

Cyclohexylacetaldehyde 

58'“ 


1 4509"* 

159 

125 




16 

2-Nonenal 

126*' 


1 4426 

165 

126 

113 



17 

2-Heptenal 

85'" 


1 4314 

169 


116 



18 

2,3t6-Trimethylbenz- 

114‘" 



169 




126 


aldehyde 









19 

3,5-Dimethylhexahydro> 

71" 



171 






benzaldehyde 









20 

2-Hydroxv-2-phenyl- 

101" 



182 3 






propionaidehvde 










(Methylphenylglycol 










aldehyde) 









21 

2,4y6-TriniethylbenZ' 

98” 


1 5524 

188 






aldehyde 

128'" 








22 

2-Hvdroxv-2-phenvl- 

110 



188 






bulvraldehyde (Ethyl 

11 









phenylglycoldidehyde) 









23 

2-Hvdroxvbulvralde 

83" 



194 


109 11 


s\n 


hvde (Aldol) 






red yel 


112 








dll dl 


anil 










51 2 

24 

1,2,3y4-Tetrahydro-2- 

92' 



197 






naphthaldehyde 









2 S 

2-( I-Naphthvl)- 

132" 



204 






propionaldehyde 










Dl 

meth 
one 
denv 
(Dime 
done 
denv ) 


89 8 


146 8 
30 “ 
me 
al 


Dl 

meth 

one 

anhy 

dnde 


126 


o Dianisidine 
spot test 


Miscellaneous 


Cold 


Hot 


Limit 

7 


Timer 47 8 


Tnmer 61 5 
eth 


4 Bromo 
phenylhy 
drazone 
127 8 


* Derivative ddld given in order mp crystal color solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 2) Reduced pressure b.p. only (listed in order of increasing semicarbazone m.p. )* (Continued) 


No 

Name 

Boiling 

point 

X 

Melting 

point 

X 

''n 

Semi 

carbd 

zone 

2 4 Di 

nitro 

phenyl 

hydra 

zone 

p Nitro 
phenyl 
hydrazone 

Phenyl 

hydra 

zone 

Oxime 

Oi 

meth 

one 

dcriv 
(Dime 
done 
deriv ) 

[)i 

meth 

Miscellaneous 

o Dianisidine 
spot test 

jnhy 

dnde 

Cold 



26 

K6-Hexanedial (Adipic 
dialdehyde) 

94'", 

70" 


1 4350 

i/i 206 




di 

185 6 

w 







27 ' 

28 

2>Methylcinnamalde- 

hyde 

Phenylglyoxal 

124" 

108'" 


1 6057" 

208, al - 

w 

mono 

208 

9d 

ye) al 
bis 

229d 


309 



1 

1 

91 (mono 
hyd )w 

2 Thio 

semicarba ‘ 
zone, 170 
yel al 




30 

31 

Cyclohexenecarbox* 

aldehyde 

2-Phenoxybenzaldehyde 

70" 

153' 


1 4921' 

213 

215 




99 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
a) Liquids 3) Miscellaneous; reduced pressure b.p. only (listed alphabetically)* 


No 

Name 


1 

^D 

Semi 

carba 

zone 

2,4 Di 
nitro 
phenyl- 
hydra- 
zone 

p-N»tro- 

phenyl 

hydra- 

zone 

Rienyl- 

hydra- 

zonc 

Oxime 

Di 

meth 

one 

deriv 

(Dime 
done 
deriv ) 

1 

2-Chloroacrolein 

29 


1 463 









31'’ 









2 

4>Chloro-n-butyraldehyde 

50 1“ 


1 44662“' 


134 5 

110 


74 5 


3 

ty,/-2,3'’Dichloropropion- 

48" 


1 4762 








aldehyde 










4 

2-Heptynai 

54" 


1 4521" 


74 





5 

2,4-Hexadienal (Sorbaide- 

65" 


1 5372" 




102 

160 



hyde) 










6 

4-Hydroxy-rt-butyr- 

68» 


1 4403 


118 






aldehyde 










7 

3-Hydroxy-2-isopropyi- 

84'" 




126 






propionaldehyde 










8 

3-Hydroxy-3-methyl- 

67" 





142 





n-butyraldehyde 










9 

4-Methoxy-2-methyl-rt- 

66” 


1 4280” 


88 






butyraldehyde 










Da 

5-\lethyl-2-thiophene- 

II4« 


1 5782““ 




126 




carboxaldehyde 










II 

3-[V1ethyl>2>thiophene- 

114” 


1 5833” 




149 




carboxyaldehyde 










12 

4-Octeiial 

84 


1 4463” 


108 





13 

Phenylpropargyl aide- 

116 


1 6032“' 





108, 



hyde 

7'’ 







Igr 


14 

2*Phenylpropionaldehyde 

76' 




135 





15 

3-Pyridinecarboxaldehyde 

99 « 






158 




(Nicotinaldehyde) 










16 

2,2,4-Trichloro-n-butyr- 


fp-78 









aldehyde 










17 

2,4,6>Trihydroxybenzalde> 


d 






I95d , 



hyde (Phloroglucinalde- 








(hyd), 



hyde) 








w 


18 

4-Vinylbenzaldehyde (4- 

93" 


1 5960“' 




131 




Formylstyrene) 











Dt 

iTieth- 

one 

anhy¬ 

dride 


o Dianisidine 
spot test 


Miscellaneous 


Cold 


Hot 


Limit 


7 


Diethylacetdl, 
bp 158 60 


Dimethylacetal, 
b p 78-82*\ 
n/; I 144 


HNOi-^acid, 
73 5 

2,4,6 Triacetate 
156 7,al 2- 
Benzoate 198 
200 , chi 


•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p. )* 







2 4-Di- 




Dimeth 

1 


1 









Di 


0 

Dianisidine 



Melting 

Boiling 

Semi 

nitro 

p Nitro 

Phenyl 


deriv 

meth 


spot test 

No 

Name 

point 

point 

carba 

phenyl 

phenyl- 

hydra 

Oxime 

one 

Miscellaneous 


(Dime 






•c 

•c 

zone 

hydra 

hydrazone 

zone 


anhy 


Cold 

Hot 

Limit 






zone 




deriv ) 

dnde 


7 

1 

3-Chlorobenzaldehyde 

17 8 

213 4 

228, 

248, dk 

216, dll 

134 5, 

a, anti 











pyr 

red. 

al 

abs 

70 1, 



1 55908 








230, 

xyl, 


al 

al 8. 











me al 

256, or - 



syn 












yel 



118 







2 

2,3,5,6-Tetraniethyl- 

20 

135" 

270d 




125 








benzaldehyde 














3 

2*Ethoxybenzaidehyde 

20 2 6-7 

247 9 

219, al 




57 9, 



Dtacetate 





(Salicylaldehyde ethyl 







pel 



88 9,ac 





ether) 







eth 



anh 




4 

Tetradecanal (Mynst* | 

23 3 5 

166" 

106 5, 

108 

95 brt 


82 5 



Tnmer, 65 





aldehyde) 



dll al 


yel 


3 5, 
d)l al 







5 

Pentadecanal 

24 5 

160" 

106 5, 

106 7, 

94 5, 


86 , dll 



Tnmer, 69 70 








al 

yel, 

yel, al 


al 












pyr -al 










Hexadecanal (Palmit- 

34 


107, dll 

108 

96 5, yel , 


88 , yel 



Tnmer, 73 





aldehyde) 



^1 , 


eth 





Thiosemi- 








108-9 







carbazone, 
106 9 




7 

l>Naphthaldehyde 

34 

292 

221 


224 

80 

98 90 










I62'» 












8 

Phenylacetaldehyde 

34 

195 

156, 163 

I2I 

151 

mono 

99, 103 

165 













63, 















58,rfi 















101-2 








9 

4-Methoxy-l-naphthal> 

34, wh 

200 " 




113 




Azine 185, 





dehyde 










yel , al 




10 

(5-Hydroxymethyl) 

35 6 

115 

195d 

184 red 

185 dk 

140 1, 

77 8, 








furfural 


20 "’ 

al, recr 
tol - 

Igr 


red, al 

tol 

108 







11 

Heptadecanal 

35-6,63 






89 5, et 



Tnmer, 77-8, 





(Marganc aldehyde) 







ac 



It pet 




12 

3,4-Methylenedioxy- 

37 

263 

230, 

265d , 

199 200, 

102 3, 

syn 

177 8, 

220 


brt 

dk 

4 


benzaldehyde 



234, 

xyl , 

red 

yel, 

146, 

193, 

(cor) 


red 

red 



(Piperonal) 



237 

266d , 


al, 

me al, 

yel, 











red. 


99, 

anil 

al 











ac a 


106 

112 , w 







13 

2-Iodobenzaldehyde 

37 

129" 

206 



79 

108 







14 

Octadecanal 

38 


108-9 

101 , no 

101, yel, 


89 



Thiosemicar- 





(Stearaldehyde) 





me al 





bazone, 111 




15 

2-Methoxybenzalde- 

38-9 

243-6 

2l5d , 

253 5 

204-5, 


92, dll 



ng> 1 5598 





hyde(o-Anisalde- 


(cor) 

al 

(cor), 

br red 


al 








hyde, Salicylalde- 
hyde methyl ether) 




red, xyl 










16 

2-Aniinobenzaldehyde 

40 




220 

221 

135 







17 

d-Dlethylaminobenz- 

41 

172’ 

241d, 



103, 

93 








aldehyde 



al 



yel - 





i 










br 








18 

Dodecanal (Lauralde- 

2 forms 

238 

103,106 

106, yel 

90 


76-7, 



Thiosemicar- 





hyde) 

a)42-3 






eth , 



bazone, 100 






b) 11 






77-8, 
me a] 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







2 4 Di 




Dimeth 

Di 


No 

Name 

Melting 

point 

•c 

Boihng 

point 

*C 

Semi 

carba* 

zone 

nilro* 

phenyl 

hydra 

p-Niiro- 

phenyl* 

hydrazone 

Phenyl- 

hydra- 

zone 

Oxime 

one 

deriv 

(Dime 

meth- 

one 

anhy 

Miscellaneous 






zone 




dertv ) 

dnde 


19 

3,4-Dichlorobenz- 

43 4 

247 8 



276 7, 


syn 





aldehyde 





or 


120 
al, on 
fusing 

anti 

114 5 












118-9 




20 

3>Phenylctnnanialde- 

44 

210 '^ 

214 5 

196 


173, 






hyde 






yel 





21 

2,4,5<Trim€thylbenz> 

44 

120 '“ 

243 



127 






aldehyde 











22 

2>Nitrobenzaldehyde 

44 


256 

265 

263 

156 

anil 












102 












svn 












154, 












bz 




23 

3,4-Dimethoxybenz« 

44, 58 

285 

177 

261 3 


121 .al. 

94 5, 

173 




aldehyde (Veratralde- 




(cor), 



Igr 





hyde) 




or , 












PhNO, 
264 5 







24 

4>Chlorobenzaldehyde 

48 

214 5 

230, 

254 

237, dk 

127 

a 110, 







6 5 

pyr 

(cor ), 

br , al 

7 5, 

0 146 








233, 

or 


It 









me al 



yel, 












dll 












al 





25 

2’Pyrrolecarboxalde- 

50 

217 9 

183 5, 


182 3, 

139, 

164, bz 



ny 1 5939 


hyde 



w 


red, xyl 

Igr 





26 

Benzyiglycol- 

aldehyde 

52 

121 * 

137 







Benzoate, 70 

27 

Furfural diacetate 

52,eth 

220 









28 

4>Chloro-2-hydroxy< 

52 5 


2)2 pa 


257, or , 


155, 





benzaldehyde 



yel , 


ac a 


col , al 








ac a 








29 

Quinoline-4*carbox- 

51 3,tol 

123* 



261 2 


181 2 


i 

Picrate. 179 


aldehyde 

(anh ). 

84 4 5 




yel al 


me al 






(mono- 
hyd ) 










30 

2-Ethyl-4-hydroxy- 

53 

145‘ 










benzaldehyde 











31 

2-(2-Furyl )-acrolein 

54, Igr 

95' 

219 5 



132, 

no 1 











pet 












eth 





32 

23-Oiinethoxy- 

54 

137'* 

231d 



138 

99, 





benzaldehyde {o- 
Veratraldehyde) 







a) -w 




33 

9-Hydroxynonanal 

54 

120 ” ‘ 









34 

2t3-Dlphenylpropional- 

54 

170" 

125 









dehyde 











35 

3*Benzyloxybenzalde- 

54 

218“ 










hyde 












o Dianisidtne 
spot test 


Cold 

Hot 

Limit, 



7 

grn 

red 

5 

br 

br 



• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 

point. 

X 

Boiling 

point 

”C 

Scmi- 

carba- 

zone 

2,4-Di- 

mtro- 

phenyl- 

hydra- 

zone 

p-N«tro 

phenyl- 

hydrazone 

Phenyl- 

hydra- 

zone 

Oxime 

36 

3>Chloro-2>hydroxy- 

54 5 5 5 


240-3, 




167-8, 


benzaldehyde (3- 



50% 




dll al 


Chlorosalicylalde- 



ac a 






hyde) 








37 

Octalrienal 

55 







38 

Isoquinoline-l-carbox* 

55 5 


197 



171 2 



aldehyde 








39 

Phthaialdehyde 

56 





di 191 


40 

2,3,5-Trichlorobenz- 

56 col. 








aldehyde 

dll al 







41 

l-Hvdroxy-S-methyl- 

56 dll 

217 8 




149 

105, w 


benzaldehyde (5- 

al 





yel, 



Methylsalicylalde 






al 



hyde) 








42 

3-Iodobenzaldehyde 

57 


226 


212 

155 

62 

43 

4-Bromobenzaldehyde 

57 


228, 229 

128, 257 

207 8 

113 

syn 157, 









anti 









III 

44 

3-Nitrobenzaldehyde 

58 


246 

293d 

247 

120 , 

120 122 








124 


45 

2,5-Dichlorobenz- 

58 

231-3 




104-5, 

127 5-8, 


aldehyde 






al 

dll ai 

46 

2,4,6-Trichlorobenz- 

58-9 








aldehyde 








47 

2-Phenanthraldehyde 

59,59 5 


282 




175 

48 

Paraisobutyraldehyde 

59 60 

195 







(2,4,6-Tri-isopropyl- 


(cor ), 







1,3,5-trioxan) 


sl de- 









polym 






49 

l-Hydroxy-2-naphthal- 

59 60, 






145, bz 


dehyde 

gm - 









yel , al - 







50 

2-Naphthaldehyde 

60, w 

150'* 

245, al 

270 

230 

205 6 

156, dll 








d , al, 

al 








217 8 


51 

4-Phenylbenzaldehyde 

60 


243d , 

239d , 


189d 

149-50 





al 

scar. 









xyl 




52 

3-Methoxy-l«naphthal- 

60, pet 


200 , al- 


197,red. 


102 , al - 


dehyde 

eth 


w 


ac a 


w 

53 

4-Ethoxy-3-methoxy- 

64 








benzaldehyde 








54 

3,S-Dichlorobenz- 

65 

235 




106 5, 

112 


aldehyde 


40'** 




yel. 









pet 









eth 


55 

2,3'Dlchlorobenz> 

65 7 








aldehyde 








56 

S-Methoxy-l^iaphthaU 

66 , yel , 


246, ac 


246, red. 


104, w 


dehyde 

pet eth 


a -w 


ac a -w 




Dimcth 
one 
denv 
(Dime- 
done 
denv ) 


Di 

melh- 

one 

anhy¬ 

dride 


Miscellaneous 


o-Dianisidme 
spot test 


Limit, 

y 


5 Nitro 
denv . 129. 
yel . dll al 


Oxid 

KMnO, 


bn 

yel 

ppt 


brt 

yel 

ppt 


acid. 162 3 
Diacetate, 94, 
al 


See Isobutyr- 
aldehyde 
b p 64 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







2.4-01- 



i 

Dimeth 

Di- 


■1 




Melting 

Boiling 

Semi- 

nitro- 

p-Nitro- 

Phenyl' 


denv 

meth- 




No 

Name 

point, 

point, 

carba- 

phenyl- 

phenyl* 

hydra- 

Oxime 






(Dime- 

done 








•c 

•c 

zone 

hydra- 

zone 

hydrazone 

zone 

1 


anhy 

dnde 




Limit, 

7 

denv ) 

57 

Dibenzofuran>2- 

68 





162 









carboxaldehyde 














58 

2,6-Dichlorobenzalde- 

70-1 









<?-Nitro- 





hyde 










phenylhydra- 
zone, 154,/)- 
Bromo- 
phenylhydra- 
zone, 142 




59 

2,4<‘Dimethoxybenz- 

71, dll 

165'“ 





106, w 



5-Nitro 





aldehyde {ff- 

al ,69 









denv 





Resorcylaldehyde 










188 9, me 





dimethyl ether) 










al 




60 

Quinoline-2-carbox> 

71, pet 




250, yel. 

204, 

188 








aldehyde 

eth 




225, 

ye!, 










(anh ), 

51 

(mono- 
hyd ), 




subi 

al 


i 






61 

4-Ethoxy-l-naphthal- 

72 









Hydrazone, 





dehyde 










160 182, dk 
red, Azme, 
209, yel , 
PhNOj 




62 

4-Aminobenzaidehyde 

72 


153 



156 

124 




or 

red 

04 













br 

br 


63 

2,4-Dichlorobenzalde> 

72, 74 5 






136 7 



Oxime HCI, 





hyde 










133 5 




64 

4-Dimethylainino- 

74 


222 

325 

182 

148 

185 








benzaldehyde 














65 

4-MethyUhiazole-5- 

75, 72 5 

118"‘ 




159, 









carboxaldehyde 






161 








66 

QuInoline-b’Carbox- 

75 6 


239, 



185, 

191, 



Methiodide, 





aldehyde 

(anh ), 


yel , al 



red. 

yel, al 



2 l 8 ,yei ,a[ 






55 

(hyd ) 





al 








67 

3,4,5-Triinethoxy- 

78, 75 

163-5 ■“ 

219-20 


201-2 


83 4 








benzaldehyde 

(Gallaldehyde tn- 
melhy! ether) 














68 

4-lodobenzaldehyde 

78 


224 

257 

201 

121 








69 

! 3-Phenanthraldehyde 

80 


275 




145 







70 

4-Hydroxy-3-inethoxy- 

80 l,w 

285d 

230, 

27ld 

227, ac 

lOS, 

117, w , 

196-8 

228 

2,4-Dinitro- 

brt 

ch 

3 


benzaldehyde 



240d. 

(cor ), 

a ,223 

bz 

122 

(cor), 


phenyl ether, 

or 

red 



(Vanillin) 




red, ac 
ac, 268 


! 


at 


131 

red 



71 

2-Hydroxy-l-naphthal- 

82, al 

192" 

240, 




157 



Picrate, 120 

or 

brk 

10 


dehyde 



y«i. 

me al 









red 


72 

Stilbene-2-carbox- 

83 














aldehyde 














73 

2-Methoxy-l-naphthal- 

84, al 

200-1" 








Azine, 255-6, 





dehyde 




1 _ 



i 



yel, PhNOj 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 



/»-Nitro- 

phenyl- 

hydrazone 


74 2,3i6-Trichlorobenz> 
aldehyde 


75 Isophthalaldehyde 

76 3,4,5-Trichlorobenz- 

aldehyde 


77 Phenylgivoxal hydrate 91 

78 2,3,4-Trichlorobenz- 91 

aldehyde 


79 Quinoline-8-carbox- 94 5, dil 238 9, 

aldehyde al bz 

80 2-Phenylcinnamalde- 94,al,95 195 188-9^, 

hvde 200' al ,195 



O'Dianisidine 
spot test 


di 152 a 129, 
di 168 


176, 115, dll 

yel , ai 
al 

125 6. 165-6. 


Ac anh + 
ac a + 
NaOAc —► 
2.3,6-tri- 
chlorocin- 
namic acid, 
189, ac d 

2'Nitro 
denv , 

118 5 9 0 
Oxid 

aik iCMnO« 

3,4,5-tri- 
chloroben- 
zoic acid, 
210 


Ac anh + 
ac a + 
NaOAc 
2.3.4.tri- 
chlorocm* 
namic acid. 
185 



81 3,5-Dkhloro-2-hy- 95 6 

droxybenzaldehyde 

(3 5-Dichlorosalicyl- 
dldehyde) 

82 Hydroxyacelaldehyde 96 7 

(Glycolaldehyde) 


83 3-Chloro-n-butyr- 96 7 

aldehyde (Trimer) 

84 2,2-Dimelhyl-3-hy- 97 

droxypropionaldehyde 

85 2,3,4,6-Telrachloro- 97 8 

benzaldehyde 

Benzaldehyde-2- 98 9 

carboxylic acid (2- (hyd ), 

Formylbenzoic acid, 240-50 

Phihalaldehydicacid) (anh ) 
3-Hydroxy-2-naphthal- 99-100 
dehyde 


246-8 207d 


ac a + 
NaOAc 
dichioro- 
coumann, 
160,bz 
Phenylosa- 
zone, 178 9, 
yel, eth ,p- 
Nilrophenyl- 
osazone, 311 


*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 

point 

X 

Boiling 

point 

X 

Semi 

carba 

zone 

2 4-Di 

nitro 

phenyl- 

hydra- 

zone 

p-Nitro- 

phenyl 

hydrazone 

Phcnyl- 

hydra- 

zonc 

Oxime 

Dimeth- 

one 

dtnv 
(Dime- 
done 
denv ) 

Di 

meth 

one 

dnhy 

dnde 

Miscellaneous 

88 

5-Chloro-2-hydroxy- 

99 lOO 

105'' 

286-7. 



150 2 

128 w 





benzaldehyde 



ac a 




123 4 




89 

9-Phenanthraldehyde 

101 


223 


265 


157 




90 

3-Hydroxybenzalde- 

104 108 

240 

198,199 

259. 

221 2. 

130 

90, 88 





hyde 

(cor ), 



scar, 

dll ac 

1 5, 







w 



xyl 

a 

tol , 










260d , 


147, 










red, al 


recr 












b2 





91 

9-Anthraldehyde 

105 


219, 



207, 

187 








yel, 



or, 









al 



al 





92 

4-Nitrobenzaidehyde 

106 


221,211 

320 

249 

159, 

anti 











153 

133, 












129, 












syn 












182 4 




93 

2,3y4,5-Tetrachloro- 

106 6 5 











benzaldehyde 











94 

2,3-Dihydroxybenz- 

108 


226d 



167 






aldehyde 











95 

2-Chloro-5-hydroxy- 

110 5- 


236, pa 



250 1, 


146 7, 




benzaldehyde 

1 5, ac 


yel 



red. 


abs 





a 





dll 


al 










al 





96 

1-Phenanthraldehyde 

1115 






189 




98 

2,4,5-Trichlorobenz- 

112-3, al 









Ac anh -i- 


aldehyde 










ac a -I- 












NaOAc — ► 












2,4,5-tri- 












chlorocin- 












namic acid, 












200 1 

99 

3-Hydroxy-2,4,6-tri- 

113-6 5, 




272-3d , 

, 

170-2, 





chlorobenzaldehyde 

50% ac 




yel or 


dll al 




100 

2-Ethoxy >1 -naphthal- 

115,al 


214-5, 



91 




Azine, 184, 


dehyde 



yel , 







yel , PhNO,- 





al 







al 

101 

Metaldehyde 

115,246, 









Dll a — 



(poly- 









acetaldehyde. 



mers) 









bp 20 2 

102 

4-Hydroxybenzalde- 

116-7, 


224, 

280d , 

266 

177 8, 

72, 

188-90 

246 



hyde 

w 


280d 

purp. 


al, 

112 

(cor ), 








ac a . 


184, 

(anh ) 

184 










slow 










(mono- 


htng 










hyd ), 












red, w 







103 

Terephthalaldehyde 

116,118 

245 



di 281 

di 

di 200 











278d , 












154 





104 

2,4,6-Tri methoxy ben z- 

118 






201-3, 





aldehyde 







me al 





o Dianisidme 
spot test 


Cold 

Hot 

Limit, 

y 

dk 

dk 

4 

br 

ch 


red 

red 


or 

red 

1 

br 

br 


dk 

ch 

5 

or 

red 

red 



•Derivative data given in order m p , crystal color, solvent from which crystallized 


158 


Copyright 1967 by CRC Press, Inc. 




TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 







2 4 Di- 

- 1 



Oimeth 

Di 




Melting 

Boiling 

Semi 

nilro 

p Nitro 

Phenyl 



meth 


No 

Name 

point 

point 

Crifbd 

phenyl 

phenyl 

hydra 

Oxime 


one 

Miscellaneous 



X 

X 

zone 

hydra 

zone 

hydrjzone 

zone 


done 

dnhv 











denv ) 



105 

l-Bromo-2-naphthaU 

118 









Oxid d(.id 


dehyde 










1S6 

106 

4-Chloro-3-hydroxy> 

121 


238 9, 


226 7 


126 





benzaldehyde 



pa yel 


vli red 


(anh 1 










dll al 


106 

lOd 

(mono- 
hyd ) 




107 

Pyrene-3-carboxalde’ 

126 











hyde 











108 

1,2,3,4-Tetrahydro- 

phenanthrene-9- 

carboxaldehvde 

129 










109 

4,6-Dichloro-3“hy- 

129 30 









2 Nilro 


droxybenzaldehyde 










denv 157 

110 

2,4-Dihydroxybenz- 

135-6, 


260d 

286d 


156 

191. w 





aldehyde (/3-Resorcyl- 

yel w 



bn red 


60d 






aldehvde) 




AmOH 







111 

3-Chloro-4>hydroxy- 

139 (cor) 


210 d , 




144 5, 





benzaldehyde 



yel . v 
dil ac 




w 




112 

2-Chloro-3-hydroxy- 

139 9 5 


236 7, 


244 5 


149 





benzaldehyde 



pa yel 


or red, 
al 


dll al 




113 

2,6-Dlchloro-3-hy- 

140 2 






174 5 





droxybenzaldehyde 







dll al 




114 

2,4-Dlchloro-3-hy- 

141.dc 




277 8 , 


188,al 





droxybenzaldehyde 

a 




or red 






115 

^,/-Glyceraldehvde 

142,40“„ 


160d 

166 7 



117 8 

197 

172 



(dimer) 

me al 



(cor ), 




(cor ) 

50“„ 







SO”,, me 




50“„ 

al 







al 




al 












203 



116 

2-Chloro-4-hydroxy- 

147 8 w 


214, 


284d 


194 al 





benzaldehyde 



yel al 


dk red 

al 






117 

3,4-Dihydroxybenz> 

153 4,w 


230d 

275d , 


175 

157, xyl 

145d , 


Dibenzoate 


aldehyde(Proto- 




dk red. 


6 d , 


a! 


96 7,al 


catechualdehvde) 




me al 


w 












121 8 





118 

3,5>Dlhvdroxybenz- 

156 7 


223 4 









aldehyde (a-Resor- 
cylic aldehyde) 











119 

3,5-Dichloro-4-hy- 

158 9 


236 7d 




185, dll 





droxybenzaldehyde 

(cor ), 


(cor ), 




al 






156, dll 


grn - 










al 


yel. 












ac a 








120 

Hydroxypyruvic 

aldehyde 

160 






135 




121 

Diphenylglycol- 

aldehyde 

163 


242 




124 




122 

Benzaldehyde'3- 

175, w 


265 



164 

I 88 d 





carboxylic acid (3- 
Formylbenzoic acid) 






_ 

_ 





n Dunisidme 
spot test 


Cold 

Hot 

Limit 

7 


1 

j 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 

point, 

X 

Boiling 

point, 

"C 

Semi 

carba 

zone 

2 4 Di 
nitro- 
phenyl* 
hydra- 
zone 

p Nitro 
phenyl* 
hydrazone 

Phenyl- 

hydra* 

zone 

Oxime 

Dimeth 

one 

denv 
(Dime- 
done 
denv ) 

Di¬ 

meth 

one 

anhy 

dride 

Miscellaneous 

o-Diamsidinc 
spot test 

Cold 

Hot 

Limit 

y 

123 

124 

125 

126 

127 

128 

129 

130 

2-Hydroxybenzalde- 
hyde-3-carboxylic 
acid (3-Formyl- 
salicyiicacid) 
4-Hydroxy>l-naphthal> 
dehyde 

lndole*3-€arboxalde> 

hyde 

Pentachlorobenz- 

aldehyde 

3,4-Benzypyrene-5- 
carboxaldehyde 
3,4,5-TrihydroxybenZ' 
aldehyde (Gallalde- 
hyde) 

4-Hydroxybenzalde> 
hyde-3-carboxylic 
acid (5-Formyl- 
salicylic acid) 
Benzaldehyde-d- 
carboxylic acid (4- 
Formylbenzoic acid) 

179 

181, yel, 

w 

195,198 

202 5 

203 

2 l2d , 
(mono- 
hyd ) 
248-9 

256, w , 
subl 

j 

224 


226,234- 
6 d 

188, al 

198 

152 5 
(cor), 
yel, 
al 

2l9,al 

226 

193, 
yel , w 

201 
(cor ), 
bz 

195- 

200 d 

179 

208-10 



Hydrazone, 
220-36, dk 
red Azine, 
236, yel, 
PhNO, 





’Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X 


Phenylhydrazone * 

RCHO + H2NNHC6H5 ^ RCH=NNHC6H5 + HjO 

RR'CO + H2NNHC6H5 — RR'C=NNHC 6 H 5 + H2O 

Phenylhydrazone 

From the carbonyl compound with phenylhydrazme in methanol or ethanol 
For directions and examples see Cheronis pp 497 8 Shriner, p 131 
From the carbonyl compound with phenylhydrazme in aqueous acetic acid 
See Wild, p 111 

From the carbonyl compound with phenylhydrazme m methanol m the presence of acetic acid 
See Cheronis, p 511 

From the carbonyl compound in alcohol with phenylhydrazme hydrochloride and sodium acetate in water 
See Vogel, p 721 

p-Nitrophenylhydrazone * 


RCHO -h O 2 N- 

0 

-NHNH 2 ^ O 2 N- 

-o 

-NHN=CHR - 1 - H 2 O 

RR'CO -t O 2 N- 

0 

-NHNH 2 -- O 2 N 

-0 

-NHN=CRR' - 1 - H 2 O 




p Nitrophenyihydrdzone 


From the carbonyl compound with p-mtrophenylhydrazine and a catalytic amount of acetic acid m al¬ 
cohol 

For directions and examples see Shriner, pp 131, 219, Vogel, p 722, Wild, p 112 

From the carbonyl compound in alcohol or water with p-nitrophenylhydrazme in aqueous acetic-hydro¬ 
chloric acids 

See G Petit, Bull Soc Chim France, 141 (1948) 


2 4-Dinitrophenylhydrazone!DNP-derivative) * 


RCHO -f^ 


RR'CO -r 



DNP 2,4-Dinitrophenylhydrazone 


From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid m methanol or ethanol 
For directions and examples see Lmstead, p 26, Shriner, p 219, Vogel, p 344, Wild, pp 114-5, O L 
Brady and G V Elsmie,/4na/ysl, 51, 77 (1926), O L Brady, 7 Chem Soc , 756 (1931), H H Strain, 7 Amer 
Chem Soc,57, 758(1935), O L Brady and S G Jarret,7 Chem Soc, 1021 (1950) 

From the carbonyl compound with 2,4-dmilrophenylhydrazme and \% hydrochloric acid m methanol or 
ethanol 

See Cheronis, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, 7 Amer Chem Soc, 52, 
2955 (1930), C F H Allen and J H Richmond,7 Org Chem ,2,222 (mi) 

From the carbonyl compound with 2,4-dinitrophenylhydrazine and acetic acid in diglyme (diethylene 
glycol dimethyl ether) 

See H J Shine, 7 Org Chem , 24, 1790 (1959) 

From the carbonyl compound in 95% ethanol with 2,4-dinitrophenylhydrazine and concentrated hydro¬ 
chloric acid m diglyme (diethylene glycol dimethyl ether) 

See Cheronis, p 501, H J Shine, 7 Org CAcm , 24,252 (1959), 7 Chem £7,36,575 (1959) 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 


From the carbonyl compound rn ethanol with 2,4-dmitrophenylhydrazme in 85% phosphoric acid 
See Vogel, p 344, G D Johnson, 7 Amer Chem 5oc , 73, 5888 (1951), 75,2720 (1953) 

From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid in isopropyl alcohol 
See N R Campbell, 61, 391 (1936) 

From the carbonyl compound with 2,4-dmitrophenylhydrazme in pyridine 
See E A Braude and C J Timmons, 7 Chem 5oc , 3131 (1953) 

Semicarbazone * 


RCHO + H 2 NNHCONH 2 ^ RCH=NNHC0NH2 + H 2 O 

RR'CO + H 2 NNHCONH 2 — RR'C=NNHC0NH2 + H 2 O 

RR'CO + (CH3)2C=NNHC0NH2 — RR’C=NNHCONH2 + (CH3)2CO 

Semicarbazone 

From the carbonyl compound with aqueous semicarbazide hydrochloride and sodium acetate 
For directions and examples see Cheronis, pp 503-504, 512, Shriner, p 218, Vogel, p 344, Wild, p 121, 
A Michael, 7 Amer Chem 5oc , 41,417 (1919) 

From the carbonyl compound m ethanol with aqueous semicarbazide hydrochloride and sodium acetate 
See Linstead, p 27, Shriner, p 218, Wild, p 122, R L Shriner and T A Turner, 7 Amer Chem Soc , 52, 
1267 (1930) 

From the carbonyl compound and acetone semicarbazone in acetic acid 
See B Ang\a, Ann Chim Anal Chim , 22, 10 (1940) 

Thiosemicarbazone * 

RCHO + H 2 NNHCSNH 2 ^ RCH=NNHCSNH 2 + H 2 O 

RR'CO + H 2 NNHCSNH 2 ^ RR'C=NNHCSNH2 + H 2 O 

Thiosemicarbazone 

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid 
For directions and examples see Cheronis, pp 503, 512, Wild, p 128, F J Wilson and R Burns, 7 
Chem Soc, 121, 873 (1922), W Baird, R Burns and F J Wilson, 7 Chem Soc, 2527 (1927), M Busch, 7 
prakt Chem , 124, 301 (1930), P P T Sah and T C Daniels, Rec Trav Chim , 69 , 1545 (1950) 

Phenylsemicarbazone * 

RCHO + H2NNHCONHC6H5 — RCH=NNHC 0 NHC 6 H 5 + H2O 

RR'CO + H2NNHCONHC6H5 ^ RR'C^NNHCONHCftHj + H2O 

Phenylsemicarbazone 

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid 

For directions and examples see P P T Sah and T -S Ma, 7 Chinese Chem Soc, 2, 32 (1934), C A , 
28,3713(1934) 

Oxime * 

RCHO + NH 2 OH ^ RCH=NOH + H 2 O 

RR'CO + NH 2 OH — RR'C=NOH + H 2 O 

Oxime 

From the carbonyl compound with hydroxylamine hydrochloride and pyridine in ethanol or without 
solvent 

For directions and examples see Cheronis, p 513, Shriner, p 254, Vogel, p 345, J B Buck and W S Ide, 

7 Amer Chem Soc, 53, 1536 (1931), W E Bachmann and C H Boatner, 7 Amer Chem Soc, 58, 2097 

(1936), W E Bachmann and M X Barton, 7 Org C/icm , 3,300 (1938) 

For a modification of the above method in aqueous alcohol 

See W M D Bryant and D M Smith, 7 Amer Chem Soc, 57, 57 (1935) 

From the carbonyl compound with hydroxylamine hydrochloride and sodium hydroxide in methanol or 
aqueous ethanol 


'Derivatives recommended for first trtal 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 


See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121. 

From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol. 
See: Shriner, p. 255. 

From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in 
water or aqueous ethanol. 

See: Linstead, p. 27; Vogel, pp. 343, 345; J. S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53,1536 (1931). 
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate 
in water or aqueous ethanol. 

See: Wild, p. 120. 

Dimeihone derivative (Methane derivative).* 


.H O 


RCHO + 2 (CH 3 ) 2 C CHi 

C\\2—CO 

Melhone (Dimedone) 


(CH3)2C^ /C 
CH2 


X. /C(CH 3)2 
or XH2 


Dimethone derivative 


This derivative is specific for aldehydes only. 

From the aldehyde and methone (dimedone; 5,5-dimethyl-1,3-cyclohexanedione; dimethyl dihydroresor¬ 
cinol) in aqueous ethanol or methanol. 

For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, 
pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z. Angew. Chem., 42, 46 (1929); W. Weinberger, Ind. 
Eng. Chem., Anal. Ed., 3, 365 (1931). 

From the aldehyde with methone and a catalytic amount of piperidine in aqueous ethanol. 

See: E. C. Horning and M. G. Horning, J. Org. Chem., 11,95 (1946). 

Anhydride of dimethone derivative (substituted octahydroxanthene). * 


II /H II 

c r 

\ ^ \ \ 

H2C C CH2 


(CH 3 ) 2 C^ 

CH 2 


/C(CH 3)2 

2 CH2 

Dimethone derivative 


(CH3)2C. /C. .C. /C(CH 3)2 

CH2 O CH2 

Dimethone anhydride derivative 
(substituted octahydroxanthene) 


From the dimethone derivative with acetic anhydride. 

For directions and examples see: Cheronis, p. 505; Vogel, p. 333. 

From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol. 

See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M. 
G. Horning, J. Org. Chem., 11, 95 (1946). 

o-Dianisidine spot test. 

CH3O OCH3 CH3O OCH3 

RCHO + H2N—y-^~~^^NH2 — RCH—N—CHR 

Schiff base 
(colored) 


This lest is usually applicable to aldehydes only. 

From the aldehyde and a saturated solution of o-dianisidine (4,4'-diamino-3,3'-dimethoxybiphenyl) in gla¬ 
cial acetic acid. 

For directions and examples see: F. FeigI, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 
New York, 1960, p. 225; R. Wasicky and O. Frehden, Mikrochim. Acta, 1, 55 (1927). 


’Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) I iquids 1) (Listed in order of increasing atmospheric b.p. )* 


No 

Name 


B 

m 


Semi 

earha/one 

2 4 Di 
nitrophcnyl 
hydrazone 

p Nliro 
phenyl 
hydrazone 

Phenyl 

hydrazone 

Oxime 

Miscellaneous 

1 

Acetone (2 Propanonc) 

S(> 

-95 

1 3592 


190 w 

126 12X 

14S 9 

42 

59 

Thiosemiear 








ve! al 

>el al 



bazone 179 

2 

3-Buten-2-one (Mt.ihvl vin\l 

SI 


1 4095 ' 


141 140 







ketone) 












2-Butanone (1 thvi niethN 1 ketone) 

so S2 

S6 4 

1 1791 

0X04 

146 

116 7 

12S 9 

Dll 

b p 152 

Phenylsemicar 








115 ycl 

vel w 



bazone 168 








al 

al 




4 

^ But>n 2-<»nc (1 lh\n \ 1 meth \ 1 

K6 





1X1 

143 





ketone) 











S 

2 ^ Rutanedione (Hi leelN 1) 

HX cr 

1 p 

I 1927 


mono 21'' 

ill 314 s 

mono 

mono 

mono lb 




vel 

2 4 



(eor ) w 

(vor ) 

230 or 

134 

dl 245 








,/l ■>78 

red or 

ycl 

yel dll 

6(eor) 








9 c a 

PhNO 


ii ill 

234 5 











243d 

subi 











ycl b/ 

dl) al 


6 

2-Methvl ^-butanont (Isopropsl 

94 S 


i 1S79 

0 X046 

1114 

120 117 

108 9 

oil 

oil 



methvl ketone) 





112 3 il 

or ve! 

or ye! 











al chi 

al 




7 

2-Methvl l-buten-^-one (Ist> 

97 ■ 


1 4212 


173 

ISI 






propeinl methyl ketone) 



1 4235 








S 

C vclobutanone 

100 


1 4IS9 



146 





9 

VPentanone (Diethyl ketone) 

102 

^9 S 

I 1922 


I3X 9 

1 ■'6 p 1 

144 or 

Ol) 

b p J6S 









or dl 

yel 












SO il 




10 

2 Pentanone {Melln 1 /; prop\ i 

It)'* 1 


1 3902 

0 H0619 

112 106 

143 4 

117 

oil 

b p 167 



ketone) 



1 39012 



vel or 

al 

129 j 





I > ' 

1-Penten-^-one (1 thvI \iiul 
ketone) 

lO"* ' 


1 4192 







1 

12 ^ 

3D-l)imethvl-2-butanone {u n 

106 

49 S 

1 3960 

0 Kl 14 

iS7 h 

12S or 


Oil 

75 79 



Butyl methyl ketone Pin leotone) 



1 19S6 1 



\el al 

fusion •• 

111 

161 tS9 






l-Metboxv-2-propanone 

(Melhoxvmeth>l inethvl ke»one) 

11'' 


1 19M 



III 109 





14 

l-Methoxv-3'butanonL (! 

Melhoxyelhvl melh>l ketone) 

116 


1 1916 


141 






IS 

4-Methyl-2-pentanone (Isobutyl 

1116 S 


! 19S6 

OHOOS 

132 13s 

95 or 



b p 176 



mcihvl ketone) 






red ai 





16 

3-Mcthvl 2-pentanone(set Bulvl 

: 1 IS 


1 1990 


94 S pet 

71 2 



Oil b p 



methyl ketone) 





Uh 




89'' 


17 

l-rhloro-2-propanone (C h loro 

119 



1 

ISO I64d 

125 



b P 



' aeetone) 









171'' 


IS 

2-Melhvl l-penten-^-one (1 thvi 

119 


1 4270 ■ 


161 







isopropenvl ketone) 











19 

l,l-Dichloro-2-propanone (1 1 

Diehloroaeelone) 

120 



1 IQS " 

161 






El 

2,4-Dimethvl-3-pentaftone (Di 

124 


1 4001 

0 8108 

160(cor ) 

88 83 6 






isopropyl keionc) 





149 

or 94 8 





21 

MethvI neopentvl ketone 

125 


1 4018'' 



100 







122 










22 

3-He\anonc(Lth\l« propyl 

125 


1 4007 

0 81491 ' 

113 

130 



bp 86’' 



keloni.) 











23 

2,2-Diniethyl-3-pentanone (leri 

125 


1 4052 



144 






Butyl ethyl ketone) 











24 

2-Hexanone (/I Butyl methyl 

128 


1 40059 

081127 

125 (cor ) 

106 red 

88 

Oil 

49 

Thiosemicar 


ketone) 





121 

or al 




bazone 110 







rapid 

no 







■ 

■ 



hln£ 







*Dcrivjttvc ditlj given in order m p cr>stjleolor solvent from which trysljllircd 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 




Boiling 

Melting 



Semi 

carbazone 

2 4-Di- 

/vNitro- 

Phenyl 

hydrazone 



No 

Name 

point, 

*C 

point 

“C 

"d 

Df 

nitrophenyl 

hydrazone 

phenyl 

hydrazone 

Oxime 

Miscellaneous 

25 

4-Methyl-3-penten-2-one (Iso- 

130 


1 44397 

0 86532 

a 164 0 

200 ,red. 

132 4, 

142 

0 48-9, 



propylideneacetone Mesityl 





133 4, 

al, 203, 

or -yel , 


me al 



oxide) 





bz 

red, ac a 

al 




26 

3,3-DimethyU2-pentanone {ten- 

130™ 


1 4100 



112 






Amyl methyl ketone) 











27 

Cyclopentanone 

130 7 

-51 3 

1 4366 

0 94869 

210 203, 

146, or 

154 

55, It 

56 5, pet 






1 4370 


216-7, 

ac a , 


pel 

eth 








rapid 

142, or - 










! 

htng 

yel, al 





28 

S-Hcxen-l-one (Ally lacetone) 

132 


1 4174” 


102 

108 





29 

l-Methoxy-2-butanone (Ethyl 
methoxymethyl ketone) 

1337,7 


1 4063 



198 





30 

2,2,4*Trimethyl>3*pentanone 

135 


1 4065 


132 




144 



(/ert-Butyl isopropyl ketone) 











31 

5'\1ethvl-3-hexanone (Ethyl 

135735 


1 407 


152 







isobutyl ketone) 











32 

2-MethyUl-penten<4-one 

135 




192 








45d 










33 

l-BromO'2-propanone (Bromo- 
acetone) 

136 




135d 




36 


34 

2-Methyl-3'hexanone (Isopropyl 

136 


1 4075 


119 







«-propyl ketone) 











35 

4-MethyU3‘hexanone (5ec-Butyl 
ethyl ketone) 

136 


1 402 


137 

78 





36 

2-Methoxy-3-pentanone 
; (Ethyl 1-methoxyethyl ketone) 

136'“ 


1 4019 


120 






37 

i Cyclobutyl methyl ketone 

136 


1 4283” 


149 






38 

3'Methyl-2-hexanone 

137 




70 






39 

3-Methyl-|-hexen-5-one 

138 


1 4197” 


112 






40 

l>Chloro-2-butanone (Chloro- 

138 


1 4372 









methyl ethyl ketone) 











41 

3-Methyl-l>penten-4-one 

138 




201 




75 6 


42 

3«4-Dimethyl-2-pentanone 

138 


1 4094 


113 






43 

4>Hexen-3-one 

139 


1 4388 


157 






44 

2,4-Pentanedione (Acetylacetone) 

139 

-30 

1 4465”' 

0 976 

mono 122, 

209, yel , 



di 149, 








di 209 

al 



al 


45 

2>Methyicyciopentanone 

139 


1 4364 


184,182 




bp 103” 


46 

3-EthyI-2>pentanone 

139'*" 


1 4073 


99 






47 

3>Hydroxy-3>methyl>2-butanone 

140 




165 




87 



(Acetyl diethyl carbinol) 











48 

4-Methyl-2>hexanone 

142, 


1 4057” 


120,128 








139 










49 

l-Propoxy-2-propanone(Iso- 

propoxymethyl methyl ketone) 

142 


1 4004 



142 144 





50 

^-3-MethyicycIopentanone 

143 


1 4340'“ 


184 5 

i 



a 91-2, 

[alt' +1329 











0 67-9 


51 

3,4-DimethyM-penten-2-one 

144 




114 






52 

4-Heptanone(Di-n-propyl ketone) 

144 

-34 0 

1 4069 

0 8175 

132, pet 

75, yel - 



bp 193 








eth 

or, al 





53 

2,4-Dimethyl-3-hexanone (sec- 

145 


1 4059, 









Butyl isopropyl ketone) 



1 4080 








54 

3-Hydroxy-2-butanone (d 1- 

145, 

-72, 

1 4178 

0 9861“ 

185, al, 

di 318, 




Phenylosazone, 


Acetoin) 

148 

15 



202 

or, 

PhNOz 
i tol 




243d , yel, bz 

55 

d /-3>Methylcyclopentanone 

145'” 


1 4329 

i 

1 

185 






56 

l«Methoxy-3>methyl-2>bi]tanone 

(Isopropyl methoxymethyl 
ketone) 

145'*" 


1 4078 

j 


163 






•Derivative data given in order m p , crystal color, solvent from which crystallized 
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1 


TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 


Boihng 

Melting 




2 4-Dj 

/►-Nitro 

Phenyl- 

hydrazone 



Name 

point 

•c 

point, 

X 

"d 

Df 

carbazone 

nitrophenyl 

hydrazone 

phenyl 

hydrazone 

Oxime 

Miscellaneous 

57 

2,2-Dimethyl-3-hexanone (leri- 

145"* 


1 4107 



124 116 






Butyl w-propyl ketone) 











58 

l-Hydroxy-2-propanone (Acetol) 

146 

-17 

I 4295 


196, al 

128 5 

173 











(cor ), 












or , al 





59 

4>Chloro-3-methyl-2-butanone 

(«-ChJoroisopropy] methyl 
ketone) 

146 


1 4390 



116 





60 

l-Hepten-4^ne 

146 7 




110, w -al 




bp 












92 3" 


61 

3y4-Dtmethyl>3-penten-2^ne 

147 


1 4506” 


200 






62 

]-Ethoxy-2-butanone (Ethoxy- 
methy! ethyl ketone) 

14 7 752 


1 4068 








63 

2y5-Diinethyi-3y4>hexanedione 

148 


1 42057 






mono 



(Di-isobutyryi) 









125, dr 
172 


64 

3-Heptaiione (n-Butyl ethyl 

148 


1 4092 


101 ,103, 







ketone) 





152 






65 

5-Methyl-4-hexen-3-one 

148 


1 4496" 


163 






66 

5-Methyl-5-hexen-2-one (Meth- 

149 


1 4285" 


137 







allylacetone) 











67 

2-Methyi-4-heptanone (Isobutyl 
n propyl ketone) 

150™ 




124 






68 

4,4-Dimethyl-3-hexanone {ten 

150 2 




98 







Amyl ethyl ketone) 











69 

2-Heptanone (n-Amyl methyl 

151 2 

-35 5 

1 40069 


123, al . 

89, yel 


207 




ketone) 





127 

or , al 

74 





70 

3-Elhyl-$-hexen-2-ane 

152 


1 4260" 



53 





71 

S-Hepten-2-one (Crotylacetone) 

153 


1 4280" 

0 8446 

105 97 






72 

l-Methaxy-2-penlanone (Meth 
oxymethyl n-propyl ketone) 

153™ 


1 4119 

! 







73 

33-Diiiielhylcyclopenlanane 

153™ 




178 






74 

2,2,4,4>Tetramethyl>3-pentanone 

154 


1 4392, 









(Di-rert-butyl ketone) 



1 4194 








75 

l-Bromo-2-butanone (Bromo* 

155, 


1 4670 









methyl ethyl ketone) 

50'^ 










76 

Cyclopentyl methyl ketone 

155 




143 






77 

2,2,5,5-Tetramethylcyclo< 

155 


1 4280 









pentanone 











78 

l-Methoxy>3-hexanone (1 -Meth- 
oxyelhyl n-propyl ketone) 

1557,6 


1 4091 


169, 170 






79 

Cyclohexanone 

156 

-164 

1 4507 


166-7 

160, 162, 

146 7, 

81 2, 

91, Igr 









yel al 

90% al 

50% al 



80 

4-Methyt>6-hepten-3>one 

156 





80 





81 

2>Hepten-4^ne 

156 7 




147, w - 












me al 






82 

2,3-Hexanedione 

158 








di 175 


83 

3,4-Dimethyl-2-hexanone 

158, 




120 , 118, 








155 




126 






84 

3,4>Dimethyl-3-hexen-2-one 

158 


1 4476" 


142 






85 

2y2y4>Trimethyl-3>hexanone 

(fer/-Butyl isobutyl ketone) 

158 




145 






86 

2>Ethyl-l-hexen-3-one 

158'" 


1 4408" 


119 






87 

3,3-Dimethvl>l*methoxy-2- 

159'" 


1 4193 









butanone(/m Butyl methoxy- 
methvl ketone) 











88 

1>lsopropox\-Vmethvl*2-butanone 

160 





88 





89 

.... 1 

2-Methvl-3>cvclopentenone 

161 


1 4771 


220 




127 



•Denvjtive djtj given m order m p , erystpl color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued) 




Boiling 

Melting 



„ 

2 4-Di- 

p-Nitro- 

Phcnyl- 

hydrazone 



No 

Name 

point, 

•c 

point, 

*C 

''d 

DJ® 

carbazone 

nitrophenyl- 

hydrazone 

phenyl- 

hydrazone 

Oxime 

Miscellaneous 

90 

I'Ethylcyclopentanone 

I61’« 




189 






91 

3-Methyl-24ieptanone 

162 


1 415 


82 






92 

4,5-DimethyI-5-hexeii>3-one 

162”" 




no 






93 

3,5-Dimethyl-4-heptanone (Di- 

162, 




83-4 







?fc*-butyl ketone) 

170-3 










94 

6-Methyl-3-heplanoiie (Ethyl 

163, 




132 







isoamyl ketone) 

160 










95 

2-Methoxy-3-methyl-2-pentanone 

164”' 


1 4162 









(sec-Butyl methoxymethyl 
ketone) 











96 

l-Methoxy-4-methyl>2-pentanone 

(Isobutyl methoxymethyl 
ketone) 

164'“' 


1 4140 








97 

2-Methylcyclohexanone 

165 1, 

-140 

1 4885 

0 92500 

191 197d, 

135 5 7 0, 

132 

b p 

43, eth 




166 




al , rapid 

al 137 


220'*-* ■ 









htng 

(cor ) 





98 

4-Hydroxy'4-methy|-2-pentanone 

166. 





202 3 



58 

3,5-Dinitro- 


(Diacetone alcohol) 

164 









benzoate, 55 

99 

4,5-Dimethyl-4-hexen-3^ne 

166'“” 




209 






100 

2,2-Dimethyl-3-heptanone {n- , 

166'*“ 


1 4167 


145 







Butyl rerr-butyl ketone) 





1 






101 

2,6-Dimethyl-4-heptanone (Di- 

168 0 


1 4173” 


122,126 

66, or - 






isobutyl ketone, Isovalerone) 






red 92 





102 

2-MethyM-octanone (f?-Butyi 

168 




132 







isobutyl ketone) 











103 

2,S-Diniethyl-4-heptanone (sec- 

169, 




133 







Butyl isobutyl ketone) 

167 










104 

</>3>Methylcyclohexanone 

169 


1 4456*' 


180, me 
al 

179, me 




43 

[«](,’ +13 38 

105 

d /-3-Metliyicyclohexanone 

168, 

-73 5 

1 4430 

091535 

155 yel 

119 

94,w -al 





169 6 


1 4463 


al 

191 4d , 

rapid 

htng 






106 

l>Methoxy-2-4iexanone (n-Butyl 
methoxymethyl ketone) 

169'** 


1 4173 








107 

4>Octanone (n-Butyl n-propyl 

170 




96 







! ketone) 











108 

Methyl acetoacetate 

170 

-40 6 

1 41964 

1 0765 

152 






109 

i 2,2-Dimethylcyclohexanone 

170 


1 4482 


201 193 

140-2 







171 










110 

6-Methyl-2-heptanone (Isohexyl 

171 


1 4146 


154 

77 






methyl ketone) 











111 

/ra;Lr-2,4-Dimetbylcyclobexanone 

171 


1 4429'“ 


136 






112 

4-Methylcyclohexanone 

171 25 

-40 6 

1 4445 

0 91562 

199, me 


128 5, 

109 10, 

37 9 








3i . 

203 5d , 

rapid 

htng 


yel , al 

al 



113 

d,/-2,S'Dlinethylcyclohexanone 

171-3 


1 4446 


a 122 , 




lll.al 








i8 173 






114 

2-Octanone (Hexyl methyl ketone) 

173 

-21 5 

1 41518, 

081853 

122 3 

58, or, al 

92 3, 








1 4154 


(cor), 
pet eth - 
al 


yel , al 




115 

5'Ethyl-3>beptanone 

173 




134 






116 

d-2,5-Dimethylcyclohexanone 

173-4 




176 7 




97 8 

lalg’ +116 

117 

3-Ethyl>2-methylcyclopentanone 

174 




170, al 







•Derivative data given in order m p , crystal color, solvent trom which crystallized 
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1 


TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

■c 

mn 

a 

Semi- 

carbazone 

2,4-Di- 

nitrophenyi- 

hydrazone 

p-Nitro- 

phenyi- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

118 

2,6-Dimethyicyclohexanone 

174 














1 4470 








119 

2>Isopropylcyclopentanone 

174 


1 4395” 


202 






120 

Acetoxyacetone 

174-5, 


1 4150 

1 0749 

145 me 


144, yel , 

60d , eth 

bp 144’" 




74'* 




a) 


bz 




121 

2,4-Heptanedione (n-Butyryl- 

174 5 









Cu salt, 165 


acetone) 










161, pa bl 

122 

3-Methyi>3-hep(en>2'One 

175 




164 






123 

C{5-2,4-Dimethylcyclohexanone 

176 


1 4430” 


200, 190 




98 9 


124 

4-Ethyl'4'hydroxy-3-hexanoiie 

178’“ 




177 






125 

23 -Diinethylcyclohexanone 

178-9 


1 4505 


203-4 






126 

2,2,6-Triiiiethylcyclohexanone 

179’“’ 


1 4480 


209 

141 





127 

33-Dimethylcyclohexanone 

179”“ 


1 4482'’ 


219 






128 

5-Ethyl-4-hepten-3-one 

179”“ 




105 






129 

S-Ethyl-A-methylcyclopentanone 

180 




208-9 




Oil, b p 



1 

1 




w -al 1 




ill" 


130 

Cyclohexyl methyl ketone 

180 


1 4514 


177 


154 


60 


131 

/ratt5-3,5-Dimethylcyclohexanone 

d 1 


1 4475” 

dl 

dl 193-4, 




dl oil, 

d [alg’ +4 65 



180 1 



0 897 

d 193-4, 




b p 

/ [alif 






d 

0 9083 

/ 0 9074 

/ 189 




116-8” 

-791 

132 

5-Hydroxy-4-octanone (Butyroin) 

180-90 





99 





133 

Ethyl acetoacetate 

181 




133,I29d 

93 





134 

Cycloheptanone 

181, 




163 

148 

137 


23 




182 










136 

cij-3,5-Dimethylcyclohexanone 

182-3 


1 4407 

i0 890 

202 3 




Id 


137 

2>Propylcyclopentanone 

183 


1 4429 


214d ,al 




oil, b p 












log-ip 


138 

2,2«dy6*Tetraraethylcyc(ohexanone 

184 ”2 

15 

1 4473 








139 

3-Methyl>2y4-hexanedione 

184 









Cusalt, 177 



183 










140 

S-Nonanone (Di-n-butyl ketone) 

186-7 

fp-59 

1 421'“ 

0 8222 

90, al 






141 

3,4-Dimethylcyclohexanone 

187 


1 4520 

0 906 

189 










1 4507 








142 

3-Nonanone (Ethyl w-hexyl 

187’“' 




112 







ketone) 











143 

2y5-Dtmethylcyctohexen-3>one 

189 90 


1 4753” 


165, me 




92 3, me 








al 




al 169, 
al 


144 

Methyl 2-pyridyl ketone (2-Acetyl- 

190 








121 



pyridine) 











145 

3*Propylcyc]opentanone 

190-1 


1 4456'’ 


J78 9, me 




oi), b p 








al 




121 2" 


146 

3*Ethylcyclohexanone 

192 


1 4537, 


182, 175 










1 4511 








147 

1,5-E>imethylcyciohexen-4-one 

192-3, 








102 




194 










148 

2,5-Hexanedione (Acetonyl- 

194 

-9 

1 428, 

0 97370 

mono 

dl 257 


dl 120 , 

mono 



acetone) 



1 449 


185d , 

pyr 

red al 

dll at 

bp 








dl 224 




130”, 
d! 137 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids I) (Listed in order of increasing atmospheric b.p. )* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

“C 

"d 

DJ® 

Semt- 

carbazone 

2,4-Dt- 

nitrophenyl- 

hydrazone 

p-Nitro- 

phenyl- 

hydrazone 

Phcnyl- 

hydrazone 

Oxime 

Miscellaneous 

149 

^/-Fenchone 

195-6 


1 46355'“ 

0 947"' 

184, 172 

140 


b p 202- 

do'c t 

Hydrazone 










3'" 

a + 

165 

0 + 

123,(7/ 
((+ 159 
0+ 129 

56 7 

150 

2-Nonanofie (/i-Heptyl methyl 

195 3 

-8 

1 42072 

0 82133 

118 9 al 







ketone) 




0 82217 







151 

1 -AcetyM-fliethylcyclohexanone 

195-7 


1 4509'“ 


a 159, 




57 9 








me al 

175 






152 

Methyl levulinate 

196 0 


1 42333 

1 04945 

143 

142, al 


96 105, 
al 



153 

4-F!uoroacetophenoiie 

196 


1 5081’' 


219 





154 

d /-2-Ethyl-5-methylcycIo- 

197 


1 4485 


178-81 




80. w -al 


i 

hexanone 











155 

l-Acetyl-2>methylcyciohexanone 

197 




172 3 








200 










156 

2-n-Propylcyclohexanone 

198- 


1 4558'“ 


133d ,w - 




67 8 








al 






157 

1-Acetylcyclohexene 

200 


1 4892 


220 




59 


158 

3-(Trifluoromethvl)acetophenone 

202 










159 

/3-Thujone 

202, 




174 

1 14 







76 






! 




160 

Acetopheaone (Methyl phenyl 

205, 

20 

1 541 

1 02810 

198-9 

238-40, 

184-5, 

105, wh , 

60 



ketone) 

202 


1 5339 


(cor ), 

al ,249- 

or -red 

al , 









50')ial , 

50. or - 


dk 









203 

red , 












ac a 





161 

2>Ethvl-4-mechvl€yclohexanone 

205’” 


1 4452 








162 

Ethyl levulinate 

206 


1 42288 

1 0III4 

148 

102 


104 



163 

4-Decanone 

206 7 




51 2 






164 

1,5-Dimethykyclohexen-3-one 

208-9 


1 4819™ 


179-80, 



76 8 


Thiosemicar- 

- 

- 





yel , al , 
168 71 





bazone, 195d 

165 

/•Menthone 

209. 

-66 

1 4505 


189,187. 

146, or . 


53 

59, eth 




207 




184 

al 





166 

2-Decanone (Methyl /?-octyl 

211. 

14, r p 

1 42523 

0 82370 

124,126, 







ketone) 

215 5 

3 1 



pet eth 






' 167 

MethvI 4-pvrHlvl ketone 

212 








142 


168 

4>;i-Propylcyclohexanone 

212r« 

j 

1 4514« 


180 






169 

2-Acetvlthiophene (Methyl 2- 

213 

10 5 

1 5666 


I90,bz 


181 

96 

81 



thienyl ketone) 











-170 

2-Methylacetoplieaone (Methyl 

214. 


1 5320 


205, al , 

159,yel, 



61 



2-tolyl ketone) 

216 




210 

al 161 





171 

6-Bronio>2-hexanone 

214’™ 


1 4713 



81 





172 

l,5,5-Triniethylcyclohexen-3-one 

215 


1 4789“' “ 

0 9255f “ 

199 5d , 



68.dll 

79 5, pet 



(Isophorone) 





al , 191 



al 

eth , 76 


173 

/i*Propyt 2-pyridyl ketone 

217-8 







82 

48 

Picrate, 75 

174 

Propiophenone (Ethyl phenyl 

218, 

20, 

1 5270 

1 0105 

173 4 

190 1, 



54,53, 



ketone) 

220 

18 6 



(cor ), 

red, bz , 



pet eth 








al . 182, 

rapid 

htng 

189 





175 

Methyl 3-pyridyl ketone 

220, 







137 

113 




218 










176 

3-Methylacetophenone (Methyl 

220 


1 5306 

1 007 

198,203 

207 



55, 57,al 



3»tolyl ketone) 












* Derivative data given tn order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued) 


No 

Name 

Boiling 

point 

•c 

Melting 

point, 

•c 

"d 

DJ* 

Scmi- 

carbazone 

2,4 Di 
nitrophenyl- 
hydrazone 

/>-Nitro- 

phenyl- 

hydrazone 

Phenyl 

hydrazone 

Oxime 

Miscellaneous 

177 

Isobutvrophenone (isopropvl 

222 


1 5190 

0 9863;"“ 

181,al 

163, or - 


73 

94, It 



phenvi ketont) 

217 





red, dll 



pet 









ac a 





178 

Acetyi benzoyl ketone 

222, 


1 537'" 


di 229 


di 256 

a 143 

a, mono 




yel 




32 




166,/3, 

mono 

114 di 
240 


179 

5-Ethvi>l-methYlcyclohexene-3- 

223 7 




162 8d , 





Thiosemicar- 


one 





al 





bazone, 150 1 

180 

4(8]-/)-Menthen-3-one (Pulegone) 

224, 


1 48705'“ 


174 175 6 

142 



119 




221 2 










181 

Pivalophenone Bulvl phenyl 

224"' 


1 5082 


150 

194 5 



167 



ketone) 



1 5102 








182 

l-Phenyl>2-butanone (Benzyl 
ethyl ketone) 

226 




135 146 






183 

6-tlndecanone (6-Hendecanone 

228 

15 

1 42875 

0 82471 

Oil 




Oil 



Di-«-amvl ketone) 

(cor ) 










184 

3-Chloroacetophenone 

228 




232 


176 


88 


185 

Ethv! 1-thienvl ketone 

228 




167 




55-6 


186 

2-Llndecanone (2-Hendecdnone 

228 

12 1 

1 42899 

0 82564 

122 0 5 

63, al 

90 1, 


44 5 



Methvi n-nonvl ketone) 


127 





yel , al 




187 

2,4-Dimelhylacelophenone 

228 


1 5381 


185 7 




63 4, pet 




234 5 


1 5340 






eth 


188 

2>Chloroacetophenone 

229 


1 685" 


160 




113 


189 

l-Phenoxy-2-propanone (Phenoxy* 

229 


1 5228 

1 0903 

173, 176 







acetone) 

30 




(cor), 








120"* 




SO'li al 






190 

n-Propvl 4-pvridvl ketone 

229 31 









Picrate, 96 

191 

n-Butyrophenone (Phenyl 

230, 

II 5 

1 5196 


187 8,al , 

190. or - 



50. abs 



rt-propyl ketone) 

218 

130 

1 5203 


191 

red, di) 



eth 



1 

21 





ac a 





192 


230 


1 49952 

0 9608 

162-3, 

191,red, 

174 5, 


d a 72- 

Wg’ +62 9 


|i/-Carvone 





142 i.d 

ac a 

red-br 


3, al d. 







j 

1 154 6 




0 56-7, 

/, a, 

(-) 72, 
l.0.(+) 
57-8. d, 

1 93-4 


193 

2,5-Dimethylacetophenone 

230 


1 5291 

j 

168 9 










1 5306 








194 

4-Chloroacetophenone 

232 

12 



204 

231 

239 

114 

95 




236 




160.146 




i 


196 

4-Phenyl-2>butanone (Methyl- 

235 




142 




87 



/3-phenylethyl ketone) 











197 

Isovalerophenone (Isobutyl 
phenyl ketone) 

236 




210 




76, 64 5 


198 

3,5-Dimethylacetophenone 

236 7 


1 5276" 




179 80, 


114, me 










yel, 


al 










' ac a 




199 

2-Methoxyacetophenone 

239, 


1 5395 

1 089 

183 



114,al 

83,96 0 



(2-Acetylanisole) 

245 








5, pet 


200 

3-Methoxydcetophenone (3- 

240, 


1 5583"" 

1 0993;= “ 

196 







Acetylanisoie) 

252 











5-Phenyl>3*pentanone 

244 


1 5125 


80 







5-lsopropyl-2-methylacetophenone 

245 


1 51849 

0 9654=8 

147 

140 2, 



91-2 5 


■ 

(2-Acetyl-/>-cymene) 






clearing 
at 160 






•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids I) (Listed in order of increasing atmospheric b.p, )* (Continued) 


No 

Name 

Boiling 

point 

•c 

Melting 

point 

X 


Df 

Semi 

cdfbdzone 

2 4-Di 

nitrophenyl- 

hydfdzone 

■ 

Phenyl 

hydfdzone 

Oxime 

Miscellaneous 

203 

a-Bromopropiophenone 



1 5686" 




■ 




204 

3,4-Dimethylacetophenone 



1 5400 


233 4 




85 




251 










205 

2,4«5-Tninethylacetophenone 

246 7 




204 




85 6 



n-Propyl 3-pyridyl ketone 

246 52 


1 5128 


169 70 


■■ 

182 


Picrate, 104 

207 

f7-Valeropheitone (^7-Butyl 

248 5 


1 5150 

0 98811! 

160, w -al 

166, brt 


162 

52 0- 5, 



phenyl ketone) 

242 





red, ac 



pet eth 









a 

red. al 




o 

00 

2-Aminoacetophenane 

250 

20 



290d , al 



108, al 

109, 




2d 








subl , w 



2,5-Dichloroacetophenone 

251 

14 


! 





130 



4<Isopropylacetophenone 

252 










211 

1 a 1 s l-Tribromoacetone 

255d 







j 



212 

Ethyl benzoylacetate 

265 




125 






213 

A7-Enanthophenone (^i-Hexyl 

283 3 

164 

1 50760;,e 

0 95155 

119, dll 


127 8 


55 



phenyl ketone) 





al 






214 

3-Phenylcyclohexanone 

287 




167, al 




128 9,al 


215 

1-Acetylnaphthalene (Methyl 

302 


1 629 


288 5-9 5, 



146 

140. 



1-naphthyl ketone) 





232-3 




137 5 


216 

Ethyl 1-naphthyl ketone 

305 7 


1 6109 






58 

Picrate, 77-8, 












al ,79 

217 

2-Benzovlpvridine (Phenyl 

317 


1 6056 



199 


136, yel , 

150 165 

Picrate, 130, al 


2-pvndvl ketone) 








at 




2,4,5-Trimethylbenzophenone 

328 



1 0332J“ 








2,4,4'-Trimethylbenzophenone 

340 








132, al 



a-Methyl$tyryl phenyl ketone 

340 5 



1 108S“ 

151,bz 




syn 134, 



(Dypnone) 

sl d 








al, anti 












78 


221 

l,5-Dlphenyl>3>pentanone (Di- 

352, 

13 4 







95 6 



benzylacetone) 

348 











* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)' 


No 

Name 

Semi¬ 

carbazone 

Boiling 
point, *C 

"d 

Df 

Miscellaneous 

1 

l>Chloro>2-methyl-3-pentanone 

70 

64’ 




2 

4>Methyi-2-octanone 

70 

944.. 




3 

l-Hepten-5-one 

82 3, w 

46 7" 

1 4254'“ ' 

0 8487'“ ‘ 


4 

3-Dodecanone 

89 w -al 

1341H 



m p 19 

5 

l,3-Diethoxy-2-propanone (^vm-Diethoxyacetone) 

91 

105’' 

1 4202 



6 

l-Ethoxy-2-propanoiie(Ethoxyacetone) 

96 

36" 

1 4000 



7 

3-Cvclapenlyl-2-butanone (a-Cyclopentyl-a-methylacetone) 

98 

79,7 

1 4470 



g 

7>Methy 1-1 -octen-5>one 

101 2 

62 3'’ 

1 4288”’ 



9 

Cyclohexyl methoxymethyl ketone 

102 

IlM' 

1 4552" 



10 

I-Phenoxy-2-bulanone(Ethyl phenoxymethyl ketone) 

102 

100 ’ 

1 5201 



II 

1-Naphthoxyacetone 

103 

205 8 '* 




12 

l-Hepten-6-one 

108 w - 

41 3"’ 

1 4350'“ 

0 8673'" 


13 

l-Phenoxv-2-pentanone (Phenoxymethyl w-propyl ketone) 

108 

112 ' 

1 5148 



14 

3-Octyn-2-one 

109 

76‘" 

1 4446" 


2 4 Dmitrophenylhydrazone 88 

15 

3-Hepten-6-one 

109 10 

61 2 '“ 

1 4290" 

0 8618" 


16 

3>Methyl-4-phenyl-2-butanone 

112 114 

130'’ 

1 5090'“ 



17 

3-MefhvN3-hepten-5-one 

114 

82 6 *’ 

1 4488" 



18 

l>Chloro-2-ethyl>3'hexanone 

115 

92 ” 




19 

1,3-Dimethoxy-2-propanone ( 5 > m-Dimethoxyacetone) 

120 

78'" 

1 4174 



21 

/rf2n5-3-Hepten-2-one 

125 128 

60'" 

1 4421 

0 8445 






1 4430 



22 

5-Hydroxy-5-niethyl-3-heptanone 

125 

86 '* 

1 4386'' 



23 

a-Ethoxvacetophenone 

128 

122 '’ 

1 5250 



24 

3-Propvlpropiophenone(E:lh\l 3-propvlphenvl ketone) 

128 

145" 




25 

a-Methoxy acetophenone 

129 

126'“ 




26 

l-Phenyl-4-hexen-1 -one 

130 

97' 

1 5270" 



27 

5-Phenyl-2-pentanone 

130 

122 " 




28 

2-Me(hyl-3-octen-6-one 

131 2 

73 7” 

1 44533 



29 

l-Phenyl-l-hexen-5-one 

132 et 

153 5'" 

1 5458" 



30 

3-Pheny!-!-hexen-5-one 

132 

153 5'" 

1 5193" 


2 4 Dmitrophenylhydrazone, 103 

31 

4-Phenyi-2-pentanone 

137 

115'’ 

1 5124 



32 

3-Propyl-3-hexen-2-one 

142 

72’ 




33 

3-Acetvifuran 

150 

84" 




34 

3-Hydroxy-3-methyl-2-pentanone 

150 

73’“ 

1 4200 



35 

l-Cyclopentyi-2-propanone ( 1-Cyclopentylacetone) 

150 

67'’ 




37 

Cl 9-3-Hepten-2-one 

152 

70*^ 

1 4505” 

0 8555” 


38 

3-Hydroxy-3-methyl-2-heptanone 

152 

84'“ 




39 

fy-2-Ethyl-5-methylcyclohex anone 

152 4 

83 4'" 


0 9016'’ 

[q:]d +8 5 

40 

5-Hydroxy-2-pentanone 

155 

86 '“ 

1 4350" 



41 

3-Phenyi-2-butanone 

158 

107” 

1 5092 



42 

3-Phenyl-3-hexen-5-one 

158 

138" 




43 

Dicyclopentyl ketone 

162 

112 ” 




44 

2-Ethylcyclohexanone 

162 163 

76““ 

1 4522 


2,4-Dinitrophenylhydrazone 162 

45 

2,3-Dimethyl-2-hepten-6-one 

163 

76'“ 




46 

3-n>Propylcyclohexanone 

169 

42"' 

1 4530 



48 

2-Cyclohexenone 

172,168 

68 ” 

1 4879 


2,4-Dinitrophenylhydrazone, 163 

49 

2-Chloropropiophenone (2-ChlorophenyI ethyl ketone) 

173 

106” 




50 

f/,/-l-Acetyl-3-niethylcyclohexanone 

174-5 

99 100” 




51 

3 -;7-Propyl-2-cyclohexenone 

175 

60“' 

1 4876" 


2,4-Dinjtropheny)hydrazone, )56 

52 

2-Bromoacetophenone 

177 

112 '" 


2,4-Dinitrophenylhydrazone, 189 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued) 


No 

1 

Name j 

Semi¬ 

carbazone 

' — — n 
Boiling 
point *C 1 


Df 

Miscellaneous 

53 

2-IVIethyi-3>butenyl phenyl ketone | 

177 

100 *' 

1 

1 5223'“ 



54 

4-IVlethoxycyclohexanone 

178 

85 



2,4-Dinitrophenylhydrazone, 150 

55 

5,5-Dimethyl-3-hexen-2-one | 

178 

79« 

1 4430 



56 

Ethyl 2-methylstyryl ketone 

178 

152” 




57 

2-‘Brontopropiophenone (2-Bromophenyl ethyl ketone) j 

179 

118” 




58 

3-Isopropyl>2-cyclohexenone 

179 

60“ 

1 4842 


2,4 Dinitrophenylhydrazone, 155 

59 

2-Ethylacetophenone 

180 

118“ 

1 5249 



60 

3-Pyridylacetone | 

185 

123' 




61 

/-6>Isopropyl‘-3-€yclohexenone 1 

185 

98 100'“ 

1 484 


[alo -64 5 2,4-Dinitrophenyi- 
hydrazone, 137-8 /j-Nitro- 
phenylhydrazone, 168-9 

62 

4-n-Butylacetophenone 

185 

141” 




63 

3“Phenyl-2-hexen-5-one 

185 

138” 




64 

3-Ethyl>2-cyclohexenone ; 

186 

57““ 

1 4913 



65 

3>Methyl-3*phenyl-2-butanone 1 

186 

77'5 

1 5083 



66 

2-Methyl-3-octen-5-one ' 

187-8 

68 78” 

1 4748 



67 

4-Isopropylcyclohexanone | 

188, 

9113 

1 4560 


;)-Nitrophenylhydrazone, 123-4 



188-9 





68 

4,4,6-Triniethyl-2-cyclohexen-l-one 

188. 

73-5” 






185-7 





69 

2-Acetyl-5’methylfuran 

191 

73“ 




71 

3-Phenyl«2-pentanone 


110 '“ 

1 5051 



72 

4-Phenylhexahydroacetophenone (Methyl 4-phenylcyclohexyl 

191 

121 ' “ 





ketone) 






73 

2,6, 6 -T rimethylcvcioheptanoite 

191-2 

85 5'' 

1 4568'“ 

0 9095'* 


74 

Acetyl phenyl carbmol 

194 

137 



2,4-Diniirophenylhydrazone, 170 







126 Oxime 113 

75 

2-T etralone 

194 

131" 

1 5555'“ 


m p 18, Oxime, 88 

76 

3-Isoprapylcyclohexanone 

195 

51' 

1 4540 



77 

1 -Propionylcyclohexene 

195, 189 

102 ” 



Oxime, 78 

78 

a-Thienylacetone (l-(a*Thienyl)-2-propanone) 

195 

106'“ 

1 5365” 



79 

S,5>Dimethvl cvclohexen-3-one 

195 

88 5“ 



HjSO, — red — vlt — col 

80 

2>Acetylbiphenyl 

197 

105' 




81 

3-IVIethyl-2-cyclohexen-l-one 

199,201 

78” 

1 4945 


2,4-Dinitrophenylhydrazone, 176 







178 

82 

l>Acetyl>2,2-diniethylcyclohexene 

201 

118'“ 

1 4810““ 



83 

1,1 >DtmethyU2>tetralone 

204 

96““ 

1 538 



84 

2-IVIethyl-]'tetralone 

205.195 

138'“ 

1 5447 



85 

6 -Propionyltetralin 

209 

163" 

1 5508“' 



86 

3-IVIethy|-2-n'propylcyclopentanone 

210 

58“ 

1 4778 



87 

4-Methyl-l -tetralone 

211 

111 ' 




88 

' I-Acetylcyclopentene 

211 

7412 




89 

2-Acetyl>5>methylthiophene 

217 

83“ 

1 5622 


i 

90 

11 -Tetralone 

217, yel, 

170'“ 



Oxime, 102, prisms, 88 9, needles. 



a) 




me al 

91 

Neopentyl phenyl ketone 

218 

116" 

1 5078 


Oxime, 114 

92 

3-Methyl-2,5-hexanedione 

220 

7110 

1 4260 



93 

m-l-Decalonc 

220 d 

116'“ 

1 4939 



94 

3-Acetylbiphenyl 

223 

138' 

1 6140““ 



95 

1,2'Dimethyl cyclohexen-3-one 

225d 

118-9'“ 




96 

3-Cb)oroacetopbenone 

232 

113" 

I 5494 



97 

3-BroRioacetophenone 

233 

132" 

1 5755 



99 

6 -Acetyltetralln 

234 

156'“ 

1 5591““ 



100 

2,3-Dlmethyl-2-cyclopentenone 

250 

92““ 

1 4830 




*Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued) 


No 

Name 

Semi 

carbazone 

Boiling 
point “C 1 

''D 

m 

Miscellaneous 

101 

l-Ethyl-2-methyl-3-cyclohexenone 

■ 





102 

3>Acetylthianaphthene 


I37» 




103 

2-Oxopropionaidehyde (Methyiglyoxzil, Pyruvic aldehyde) 

di 254 

52 



^/5-2.4-Dinilrophenylhydrazone 







299 300, red. PhNO^. Dioxime 
157, al 

1 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, *C 

Boiling 
point “C 

Semi- 

carbazone 

2,4 Di- 
nitrophenyl- 
hydrazone 

p-Nilfo- 

phenyl- 

hydrazone 

Phenyl 

hydrazone 

Oxime 

Miscellaneous 

1 

2-Ammoacetophenone 

20 

250 2d 

290d , al 



108, al 

109,subl , 


2 

2-Dodecaiioiie (/j-Decy) methyl 

20 5 

246 7 

122 3 dll 





ng> 1 42855, Df 0 81982 


ketone) 



al 






3 

ri'Amyl phenyl ketone (n-Pentyl 

24 7 

265 2 

131 5, 50"4 

168 (cor ), 




nj,' 1 50272 


phenyl ketone) 



al 133 
(cor ) 

ac a 





4 

3»5>Dichloroacetophenone 

26 

134 6‘' 





138 


5 

Benzyl methyl ketone (Phenyl- 

27 

216 5 

199 9 5, 

156 

145 

86 7 Igr 

68 70 

n(,° 1 5168 


acetone) 


(cor ) 

al . 188 



83 



6 

4>Methylacetophenone 

28 

226 

204 5,al , 

260 4 

198 

97, al 

87-8, pet 

n(," 1 5348, D(" I 003 





197 

(cor ), 



eth 







scar , ac 





7 

2-Hydroxyacetophenone 

28 

215 

210 

210 12 


no 

118 







212 3 





8 

Fhorone (Di-isopropylidene- 

28, yel -gr 

198 

221, w 

118 



48 

Tetrabromide, 88 9, al 


acetone) 



186 






9 

2-Tridecanone (Methyl w-undecyl 

28 

263 

123, al, 

69, or -yel 

101-2 


56 7,al- 

n?? 1 43175 


ketone «-Hendecyl methyl 
ketone) 

f 


126,117 




pel eth 


10 

Furfuraiacetophenone 

29, yel - 

3l7d 


169, scar 







red 








II 

Ethyl Z-turyl ketone 

30. 28 

183 

189 






12 

4-Cyclohexylcyclohexanone 

30 31 

100“' 

216 

137 



101 2, 

1 



29 2 






104 5 


13 

2 -( 1 '-Hydroxycyclopentyl )-cyclo- 

31 

99“ 





78 



pentanone 









14 

7-Tridecanone (Di-w-hexyl 

31 2 

255, 264 

i 


96 





ketone) 








ng' 1 5017, D“" 1 098 

15 

2-Acetvlfuran (2-Furyl methyl 

32,33 

169-73 

150, me 

220 

185 6, 

86, yel , 

104,eth - 


ketone) 

1 

1 

al,l48 


red, w - 

w -al 

pet eth . 








al 


92 


16 

Levulinlc acid (3-Acetyi ' 

33 

245 6 


206 (cor), 

174 5 

108.bz 

45-6 



propionic acid) 




or -yel , 










ac a 





17 

2>Tetradecanone (^-Dodecyl 

33-4, dll 


115 6,al 







methyl ketone) 

al 








18 

Methyl 1-naphthyl ketone (I 

34 

302 

222 5 4 



146 

136 

ng 1 6257, Picrate, 116, 


Acelylnaphthalene) 








yel 

19 

13-Diphenvl-2-propanone (I 3 

34,35,30 

330 

145 6, 

100 


121, al , 

125,123 



Diphenylacelone Dibenzyl 



abs al, 



128 9 




ketone) 



125-6, 
dll al 






20 

2,2,6,6-TeCraniethyl-4-piperldone 

34 9,red. 

205-6 

219 20,al 




153 al 




dry eth , 
58 

(mono- 
hyd ), 
eth 








21 

4-Chloropropiophenone 

36 35 

118“ 

177, 175 6 




62-3 


22 

2-Pheny)cyclopentanone 

37 

126-7'" 

218d 






23 

^urfuralacetone 

38,39 

116'" 


24! (cor) 


131-2, al 



24 

4-Methoxyacetophenone 

38,37 

258 

197 8, dll 

220 (cor ), 

195-5 5, 

142, yei , 

86-7, wh , 






al 

red. 

or, al 

al 

pel eth 







231 8 










(cor ) 





25 

l-Phenyl-l-hepten-3-one {n- 

38 9,40 

159-67" 




98, yel 


Dimer, 175-6 


Butyl styryl ketone) 










•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point, "C 

Boiling 
point, *C 

Semi' 

carbazone 

2 4-Di 
niirophenyi* 
hydrazone 

p Nitro 
phenyl- 
hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

26 

4,4-Dimethylcyclohexanone 

38 41 

73" 

204 



106 7 


nj? 1 4537 Df 0 932 

27 

3,4-Methyienedioxypropio- 

39 


187 8 



97 

104 



phenone (Propiopiperone) 









28 

2-Hydroxy benzophenone 

39, w -al 

250'«“ 




155.al 

; syn 141, 




153 






i bz anil 










143. bz 


29 

2-Methoxybenzophenone (2- 

39 






145 8, dll 



Anisyl phenyl ketone) 







al fu 










1 Sion 










130 


30 

3-Bromopropioph«none 

40 


183 






31 

BenzalaceCone 

41 

212 

187 

227,223 

166 

157 

115 

Thiosemicarbazone, 148 

32 

t-Indanone (a-Hydrmdone) 

42,38 

241 2’“ 

233 239 

258 

234 5,ac 

130 1 

146 144 








a 

134 5 

bz pet 









me al 

eth 









124 8 



33 

2,4-Dichloroacetophenone 

42 

235 40 

208 




152 

ng* 1 5640 

34 

3-Aminopropiophenone 

42, yel 

168 9" 

196 7 




112 112 3 

N-/7 Toiuenesultonyl 










deriv 97 al 

35 

2-Bromobenzophenone 

42 

345 





133 


36 

S-Pentadecanone (Di-n-heptyl 

42 

178 





120 



ketone) 









37 

4-Phenyl-3-buten-2-one (Methyl 

42 

262 

186, al . 

227. red. 

165 7, 

156 7 

115 6, 

H^SO, —► or -red 


styryl ketone) 



198. 142 

ac a 

red, al 

yel, dl, 

60”„al 







223,or - 


159 

87 







red, a! 





38 

3-Chlorobenzyl phenyl ketone 

43 






102 


39 

S-Acetylguanine 

43 5 

116” 


253 





HI 

2-Benzoylfuran (2-Furyl phenyl 










ketone) 

44 

150= 





122 


41 

1 J-Dichioro-2-propanone 

45 

175, 173 






ntf 1 47144, or 1 3826 


(1.3-Dichlorodcetone) 









42 

2-Acetylquinoline 

46 





54 



43 

3-Chloropropiophenone 

46 


179-80 






44 

4-Bromoproplophenone 

46 

140” 

171 




90 1 


45 

Phenyl n-undecyl ketone (n- 

47,44 


94 5 95 




63 63 5 



Hendecyl phenyl ketone 










Laurophenone) 









46 

2-Aminopropiophenone 

47, pet 


190d ,al 




88 9,w 

Hydrochloride. 184 5 



elh 







N-Acetyl 70 1 

47 

Benzophenone 

48, 49 

306 (cor ) 

164-5, al , 

238 9,or - 

154 5, 

137 8,al 

142 3, me 

D(g 1 0976 





167 

yel, ac 

yel . al , 


al , 144 







a , 229 

144, red. 


140 


48 

2,4,6-Heptanetrione (Diacetyl- 

49 

12110 

mono 203 



d, 142 

2.6-d, 

ng” 1 4930, DJ8 1 0681 


acetone) 







68 5 


49 

5-Phenoxy-2-pentanone (Methyl 

50 

121” 

108 10 

110 






3-phenoxypropyl ketone) 









Ha 

9-Heptadecanane (Di-n-octyl 

50-50 5 

250-3 



54 


111 2 



ketone) 









51 

Phenacyt bromide (ui-Bromo- 

50,51 


146 

212-3, 



89 5,97 



acetophenone) 




yel, or 





52 

4-Bronioacetophenone 

51,505 

225 

208 

230,237 


126 

128,129 







(cor ) 





53 

3-Broniophenacyl bromide 

51, Igr 

174" 

l63-4d , 






54 

Ethynyl phenyl ketone 

51 



214 






•Derivative data given in order rn p .crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Semi- 

carbazone 

2 4-Di- 
nitrophenyl- 
hydrazone 

p-Nitro- 

phenyl- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

55 

3,4-Dimethoxyacetophenone 

51, w -al 

286-8 

218,w al 

206-7 

227 

131 

140, w-ai ! 



(Aceioveratrone) 









56 

Diphenylacetoin 

52 


169 





4-Nitrobenzoate 84 

57 

Methyl 2-naphthyl ketone (2- 

53 4, al , 

301 

234 5 237 

262d , red. 


176-7,171 

149, 145 6 

Picrate, 82 


Acetyinaphthalene) 

56 



ac a 





58 

Chloromethyl 2-phenylethyl 

54 

244 5 

156 

147,146 



89 



ketone 









59 

2-Furyl-2-lhenoylmethane 

55 5 

195* 






Cu salt. 274 

60 

Phenyl 2-lhienyl ketone (2- 

56 

300 

195-7 




93 



Benzoylthiophene) 









61 

2-Nonadecanone (n-Heptadecyl 

56 


124-5 




77 



methyl ketone) 



125 5 6 


1 




62 

4-w-Caproylresorcinol (2 4-Di 

56 7 

243 5d 





190-ld , 



hydroxy-/i-caproylbenzene) 







50% al 


63 

2,2 -Dichlorobenzoin 

57 








64 

3-Propionylphenanthrene 

57 






53 6 4 7 

Picrate, 113 

65 

9-PropionyIphenanthrene 

57 







Picrate, 107 

66 

Benzalacetophenone (Phenyl 

58, pa 

345 

a 168, 

244d , or - 


120 

140 68 

Picrate, 93 7, Dimers, 124, 


styryl keione Chalcone) 

yel al 


& 170, 

red,ac 




178, 195,225 6 



57 8 


yel , 7 

a ,245 









179-80d 

(cor) 





67 

2 -lndanone 

58 58 9 


218,212- 


232(dec) 


155 


1 




15(dec ) 






68 

Phenacyl chloride (w-Chloro- 

59 

244 

156,149 

213 4d 



89 



acetophenone) 


i 


214 5d 





69 

3-Phenyl-2,4-pentanedione 

60 

13420 






Cu salt, 224 

70 

Mesityiacetone 

60 

130'“ 

205, 197 






71 

Ethyl 2-naphthyl ketone 

60 

312 4 

202 




133, w -al 


72 

Difurfuralacetone 

60, yel 





121-2 



73 

Desoxybenzoin (Benzyl phenyl 

60, al 

321(cor) 

148, dll 

204 (cor), 

163, red- 

116, yel , 

98, al 



ketone) 



al 

or 

br, 160 

al 



74 

4-Methylbenzophenone (Phenyl 

60,55 

326 (cor) 

121-2, al 

202 4 


109, wh , 

154, less 



4-tolyl ketone) 




(cor ), 


ac a 

soluble in 







199-200, 



w -ac a , 







or 



115, more 
soluble in 










w -ac a 


75 

1 -Phenyl-1,3-butanedione 

61 

261-2 


i51, pa 

100-i, me 

150-3 




(Benzoylacetone Methyl 
phenacyl ketone) 




yel , al 

al 




76 

1,1-Diphenylacetone 

61,al 


170 



131,bz 

165 


77 

2,4'-Dibromobenzophenone 

62, pet 

381-4 si 





141-2 




eth 

d 







78 

5-I$opropyl-1,3-cyctohexanedione 

62 








79 

Benzyl 3-cblorophenyl keione 

62 






120 


80 

4-Methoxybenzophenone (4- 

62 4 al 

354 


180, dk 

198-9, al 

132,90 

a 140 1, 



Anisyl phenyl ketone) 




or 



137-8, 

0 115 6 


81 

2-Phenylcyclohexanone 

'63,al ,60 

160” 

190 

139 



169 


82 

4-Methoxybenzil 

63 






124 


83 

t-Acelvl-2-h\droxvnaphlhalene 

64 







Benzoate, 85 6, pyr 

84 

1 l-Heneicosanone (Di-/i-decyl 
keione) 

64, w -al 






27 5 


85 

Benzoylformic acid (Phenylgly- 

66 

147 51'“ 


196 7d 



a 127, 

Thiosemicarbazone, 188 9 


oxylic acid) 




(cor), 



eth , d 

, (cor), yel 






yel 



I45d , w 


86 

2,2 -Dimethylbenzopbenone (Di- 

67 



190 



105 



2-tolyl keione) 










’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, ’C 

Semi* 

carbazone 

2,4-Di- 

nitrophenyl- 

hydrazone 

;>-Nitro- 

phenyl 

hydrazone 

Phenyl 

hydrazone 

Oxime 

Miscellaneous 

87 

1,5-Diphenyl-] ,5-pentanedione 

67 5,62-3 






di 165 



(1,3-Dibenzoylpropane) 







6d 


88 

3,5-Dibromoacetophenone 

68, al ,65 

198'= 

268d , w - 



109-10, 







ac a 



yet, al 



89 

Cinnamalacetone 

68,eth 


186, yel , 

222 3, 


180, yel , 

153, al , 






al 

vlt -red, 

ac a , 

218-20, 
br -red, 
chi -me 

al 


al 

152 


90 

Benzoyl-2-furoyimethane 

68 

169’ 






Cu salt, 248 

91 

12-Tricosanone(Di-n--undecyi 
ketone Di n-hendecyl ketone, 
Laurone) 

69 5 


179 




39 40, al 


92 

Diphenyl triketone 

70, 69, 







Healing with excess 



yel , Igr 







phenylhydrazjne -* 4 
Benzene-dZo-1,3.5 iri- 
phenvlpyrazole. 156 7 
yel -red. al 

93 

2-Chlorobenzyi phenyl ketone 

71 






86 


94 

Dihydroxyacetone 

72 



277 8 

160 


84 

Diacetate, 48 Dibenzoale, 










120 5, Dimer 78 81 

95 

3-Acetylphenanthrene 

72 


230 




193 4 

Picrate, 125 6 

96 

4-Methoxybenzalacetone (Anisal* 

73, me al 



229 (cor), 



119 20 



acetone) 




red,ac a 





97 

Benzylacetophenone 

73 


144 


i 


87 


98 

Phenoxymethyl phenyl ketone 

74 

I87» 

187 







(o Phenoxyacetophenone) 









99 

9-Acetylphenanthrene 

74 

170' 

201 




154-5 

Picrate, 107 8 

100 

]-Naphthyl phenyl ketone 

75 5-6 0 

225 "• 

385 

a 246 7, 
red, 

0 243 4, 



161 







or, 










mixt 










220 





101 

9-Acetyl fluorene 

75 5 





139 



102 

2-Benzofuryl methyl ketone 

76,72 

136" 

207 



154 



103 

Benzyl 4-methoxyphenyl ketone 

77 






118 


104 

4-Methoxybenzalacetophenone 

77, yel , al 


a 168, al , 





Picrate, 87, or 


(Anisalacetophenone 4- 



0 190, 







Methoxychalcone) 



al 






105 

2-Naphthoxyacetone 

78,77 


203 



154 

123 


106 

4-Phenylcyclohexanone 

78 


212, 229d , 
al 




no 


107 

Benzoyl-2-thenoylmethane 

78 

201* 





Cu salt, 278 

108 

4-Chlorobenzophenone 

78 



185 


106 

0 105-5 


109 

] ,4-Cyclohexanedlone 

79 

132“ 

mono 

240 



188 






221 2, 
di 231 






no 

Di-n-tridecyl ketone (Mynstone) 

79 






57 


III 

Phenacyl phenyl ketone (Di- 

keto 81, 


205 



mono 105 

mono 165 

Dibromodenv ,94-5, eth 


benzoylmethane, oj-Benzoyl- 

enol 78, 









acetophenone) 

al 








112 

3-Nitroacetophenone 

81 


257 

228 


128, 135 

132 


113 

4-Bromobenzophenone 

82 


350 

230 


125 

a 116-7, 










0 110-1 


114 

l-Benzoylpropionic acid 

82-3d 





100-4, br, 










bz 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, ’C 

Semi 

carbazone 

2.4 Di- 
nitrophenyt- 
hydrazone 

p-Nitro 

phenyi- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

115 

Fluorenone 

83, yel , 

341 5 


283 4 

269 

151 2, 

195 6 




bz 





yel . ai 

(cor ) 


116 

4-Iodoacetophenone 

85,eth 

153'“ 







117 

Di-n-Heptadecyl ketone 

88 5, Igr , 






67.62 3 




89 








118 

4,4'-Dimethylbenzophenone 

95, al 

335 

143 4 

218 9 


100, yel, 

163, al 

Hydrazone, 108 10 


(Di 4-tolyl ketone) 

1 





a) 



119 

Benzil (Dibenzoyl) 

95, yel 

347 

mono 

dt 189, 

mono’ 

mono 

a mono 






174-5 d , 

yel . al . 

192 3, 

134, yel . 

137 8, 






di 243 

185 

dk or , 

al , di 

140, bz , 






4d , al 


ac ^ ,di 

235, chi 

di 237 








290, yel. 

rapid 









pyr -eth 

htng 



120 

/3,id-Diphenylpropiophenone 

96 92 






133 


121 

3-Hydroxyacetophenone 

96,95 

296 

189 91 

261 





122 

4-Chlorophenacyl bromide 

96-8 







Acetate, 72 

123 

23 'Dihydroxyacetophenone 

97 8,dk 


166 7 




96 7 

Diacelate 109, bz Di-Me 

j 

(3-Acetylcatechol) 

yel , bz - 







eth . b p 143 4'^ 



Igr 







143 4" 

124 

2-Naphthylgtyoxal 

98, (hyd ), 

183" 






Diacetate, 150, bz-pel 



w 109 

i 






eth osdzone 184 

125 

3>Aminoacetophenone 

98-9, pa 


196d , w 




192 4,w- 

Hydrazone. 98. al 



yel , al 






al 


126 

2*BenzoylacryHc acid 

99 (anh ) 


190 


1 

197 

I68d 

Hydrazone, 185 6, al 



64 

(mono 
hyd ) 


i 






127 

Di-2-thenoylmeChane 

too 







Cu salt, 263 

128 

Di-l-naphthyl ketone 

100 






200 

Picrate 121 5 2 0 

129 

13-Dibenzoylbenzene 

101 2,al 






mono 201. 










di 70-3 


130 

2-Acetyl'l’hydroxynaphthalene 

102,gr - 

325 si d 

245 50, 



136 7, 

168 9 

Acetate, 107 5, Benzoate, 



yel , al , 


pa yel 



wh , dll 


I28,al 



98, yel , 
bz 





al 



131 

Cinnamacetophenone 

102, yel , 



222, red. 

a 135. al 






al 



ac a , 










218 9d 





132 

1,3’Cyclohexanedione 

104 






156 


133 

4-Tolil (4,4'-Dimethylbenzil) 

104 5 






225 


134 

2 -PropionyIphenan(hrene 

105. 104 







Picrate. 107 

135 

2-Aminobenzophenone 

105-6, pa 






156,alk - 



1 

yel , al 






Stab, 127, 
a -slab 


136 

Benzoyinitromethane 

106 





105 5 5, 

96, w 









1 yel , a) 



137 

4-Aminoacetophenone 

106, w 

294 

250, yel 
al 

266 7, 263 



147 8, al 

4 Toluenesulfonamide. 203 

138 

Benzalacenaphthenone 

107, yel , 





48 




w -al 








139 

Benzyl 4«€hlorophenyl ketone 

108 






123 


140 

4-Bromophenacyl bromide 

108 9 






115 

Acetate, 72 

141 

4-Hydroxyacetophenone 

109 


199 

210, br. 


151, wh 

145, 

Acetate, 54, Benzoate, 


(4-Acetylpheno() 




al 


yel 

143 4,bz 

134 5,al 

142 

/ran5^>l,2-Dibenzoylethylene 

no 






j2ll 


143 

Piperonalacetone 

110-1, pa 


a 217, al , 

i 


163 

186, al 




yel 


168, 

bz 




i_ 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, "C 

Boiling 
point, *C 

Semi- 

carbazone 

2.4-Di- 

mtrophenyl- 

hydrazone 

p-Nitro- 

phenyl- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

144 

2-Acetyldibenzothiophene 

112 


235 



|||H 



145 

1,5-DiphenyK3-pentadienone 

112,III 


187-90, al 

180, red. 

173. yel , 


142 4 

Picrate, 114 


(Dibenzaiacetone) 




ac a 

bz 

liMH 



146 

4y4'-Dimethoxybenzoin (Anisoin) 

113, dll 


185 (cor), 





Acetate, 94-5, al -pet eth 



al 


w -al 






147 

1,4-Diacelylbenzene 

114 

130= 





240 


148 

3,4'Dihydroxyacetophenone 

Il6,w 

127 33" 





I84d,et 

3 4-Dtacetate, 91 


(4-Acetylcatechol) 







ac 


149 

3-Hydroxybenzophenone 

Il6,al 






syn 76, 










anil 126, 
bz 


150 

a-Hydroxyacetophenone 

117 8 

118" 

146 6 5, 



112,Igr - 

70 

Acetate, 49, eth , Benzoate, 


(Phenacyl alcohoi. Benzoyl 
carbinol) 



al 



eth 


Il8.dll al 

151 

7-Acenaphthenone 

121 (cor ), 





90, dk , al 

175, al , 

Picrate, 113 



a) 






183 4, 
bz , di 
2126 


152 

A-Phenylacetophenone (4-Acetyi- 

121,al 

325-7 


241 5-2, 



186-7,al 



biphenyl. Methyl 4-xenyl 
ketone) i 




red-or 





153 

Piperonalacetophenone (3,4- 

122, yel , 


a 203-5. 





Dibromide, 152, bz -igr 


Methylenedioxychalcone) 

al 


abs al 





(1 1), Picrate. 126-8 

154 

9-Hydroxyxanthene (Xanthydrol) 

122-4d 







Heat Dixanthyl ether. 










219. Dixanthyl, 204, igr 

155 

4'Aminobenzophenone 

124, w -al 






168, al , 

Hydrazone, 139-40, yel, 









I27,w- 

al 

al 

156 

A-Phenylphenacyl bromide 

124 5 







Acetate, 111 

157 

2'Naphthom 

126 , 






172 


158 

4'Phenylphenacyl chloride 

126-7 







Acetate, 111 

159 

Vanillalacetone (4-Hydroxy-3- 

129, yel , 



230 (cor), 


127-8, yel 




methoxystyryl methyl ketone) 

al 



red 





160 

Dianisalacetone 

129, yel , 



82-3 



147 8 




bz -pet 
eth 








161 

4,4'-Dimethoxybenzii (Anisil) 

133, yel 


di 254 5, 




mono 133 

Dihydrazone, 118 





dll ac a 


i 


syn di 
2\l,anti. 
di 195, 
bz 


162 

f/.Z-Benzoin 

133, al , 

344 

a 205-6, 

245, yel . 


a 158-9, 

a 151 2, 

Acetate, 83, al, Benzoate, 



129 


w 

al, 234 


bz -Igr , 

(3 106 

bz,/3 99 

124 5,757„al 

163 

cis-l ,2-Dibenzoylethylene 

134 






di 210 










Id 


164 

3,4,5>Tribromoacetophenone 

134 5,al 


265d , 



l29-34d , 







ac a 



yel, pet 
eth 



165 

4'Hydroxybenzophenone (4- 

134 5, w 


194, bz 

242 4 


144, pet 

81. Heat 

Acetate, 81. al Benzoate, 


Benzoylphenol) 




(cor ), or 


eth 

— 152 

94 5. 115 

166 

I'Furoin 

135,138-9 



216 7. or - 


79-81, 

a 161,al. 

Acetate, 76-7, Benzoate, 



(cor) 



red. al 


Igr-bz 

& 102, 
pa yel , 
eth 

92 3 

167 

Mesityl phenyl ketone 

137 



232 





168 

d'Chlorobenzyl phenyl ketone 

138 






96 



* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point *C 

Semi 

carbazone 

2.4-Di 

nttrophenyl- 

hydrazone 

p-Nitro- 

phenyl 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

169 

a-Anisal-of'-cinnamalacetone 

139, red. 





Pyrazo- 


Dibromide, 139-40, CS?, 



al 





line, 155 

6 , yel , al 


Tetrabromide, 155 6 , CS 2 

170 

4-Aiiimopropiophenone 

140, w 






153,al 

N-Acetyl deriv 161, w 

171 

3,3'*Dibroinobenzophenone 

141 






181 2 d 


172 

2>Acetylpheitanthrene 

143 


260 



187 8 



173 

DicuinamalacetoRe 

144, yel , 



195 7 


166, yel . 


Light — d 



abs al 



(cor). 
dk red 


al 



174 

M>Dibenzoylethane 

147 



di 265 


mono 116. 

204 









dt 179 



175 

2,4>Dihydroxyacetophenone 

147,144 


218,214 

206 8 


156 8 

202 3 

2.4-Diacetate. 38 2,4 


(Resacetophenone) 

147 §,w 


20 d 





Dibenzoale, 81 

176 

3,5-DihydroxyacetopheRone 


205 6 , al 


236 7, 



3,5-Diacetate, 91-2, Igr 







red, w - 










ac a 




177 

4,4'-Dichlorobenzophenone 

147-8 

! 


238-40 1 



135 


178 

1,2'>Dlbenzoylbenzene 

148 






mono ! 50 


179 

9-Benzoylanthracene (9-Anthra' 

148. yel , 







H 2 SO 4 brief blue color 


phenone) 

bz 








180 

4>Hydroxypropiophenone 

148 



229 





181 

5,5-DiinethyUl,3-cyclo- 

148 9 






mono \ 15 



hexanedtone(Methonc 

Dimedone) 







di 176 


182 

23<4^'-Te(rahydroxybenzo- 

149 (anh ), 







2,3,4,2'-Tetraacetate, 118, al 


phenone 

100 

(hyd ), 
yel , w 








183 

Anthrone 

154,ac a 







Al sol -» bl fluorescence 

184 

1,4-Dibenzaylbenzene 

161,al 






mono 










212-3, 
di 235 


185 

Furil(2,2'-Bifuroyl) 

165, yel, 





mono 82 

or, mono 




bz 





3, yel, 

106,3, 









di 184, 

mono 









yel ,Igr 

97-8, a, 
di 100 , 
166,3, 
di 188 

90 


186 

Benzanthrone 

170, yel , 







H 2 S 04 ^ or -red sol, gr 



al 







fluorescence 

187 

Quinhydrone 

171,dk 
gr , subl 





152 

161 


188 

23y4-Tnhydroxyacetophenone 

172, w 


225, rapid 




162 3 

2.3,4-Triacetate, 85 


(Gallacetophenone) 



htng 





Picrate, 133 

189 

Xanthone (Diphenylene ketone 

174 

350 




152 

161 



oxide) 









190 

4y4'>Bis( dimethy lamino )benzO' 

174 





174 5 

233 

Hydrazone, 150, Picrate, 


phenone 








156 

191 

4,4'-Dibroniobenzophenone 

177 

395 





150-2 

Hydrazone, 92-4 

192 

f/./-*Camphor 

d 1 178, 

209, 205 

247-8d 

d.l 164, 

217 

233 

d 118 9 

d [«]d + 44, Hydrazone, 



d 179 


(cor ), 

d 177, 




55 





236-7, al 

or , al 





193 

3-Ace tylindazole 

182, yel , 



>320, red. 



222,bz - 

N-Acety! deriv , 123, ac a 



ac a 



PhNOz 



al 


194 

3y4f5-Trihydroxyacetophenone 

187-8,w 


216-7, al 


260d , red. 



3,4,5-Trjacetate, 111-2, 







w -ac a 



Igr 


‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X. ORGANIC DERIVATIVES OF KETONES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

Semi 

carbazone 

2 4-Di 
nitrophenyl 
hydrazone 

p Nitro 
phenyl 
hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

195 

3-Acetylindoie 

190 l,bz 






144 7, w 

N-Acetyl deriv ,151, sub!, 
pet eth -bz , Picrate, 183, 
yel . pet eth Diacetyl 
deriv . 165 6. bz 

196 

2,5,2’«6'-Tetrahydroxybenzo- 

200 2d 







2,5.2',6'-Tetraacetate, 


phenone 

w 







118 9.al 

197 

2,S-Dihydroxyacetophenone 

202, yel 




215 6 


149 50, 

2 5-Diacetate. 68. ac a 


(Quinacetophenone) 

gr ’ w 






lol 


198 

2,4,S-Trihydroxyacelophenone 

206 7 red 







2 4 5-Triacetate 165 6. bz 

199 

2,3,S-Trihydroxyacetophenone 

206-7, 




241 2d . 



2 3 5-Triacetate, 106 7, 



yel, 




w -al 



Igr 



ac a 








200 

2,4,6-Trihydroxyacetophenon« 

219,anh , 







2,4 6-Triacetate, 103, 2,4,6- 


(Phloracelophenone) 

w 







Tribenzoate, 117 8 

201 

2,3-<3',4',5’-Triphenylcyclo- 

222 









pentadieno)-indone 









202 

3,4,3'4'-Tetrahydroxybenzo- 

227 8,w 






145, al 



phenone 









203 

Ninhydrm (Tnkelohydrindene 

243,24 Id 





di 207 8, 

201 

Warm aqueous sol of 


hydrate) 






or -red, 


a-amino acids —► intense 








al 


bl , vU , etc At 125-30, 
loses w , turns red 

204 

Phenacridone 

304 5, 







N-Benzyl deriv , 188 9, 



yel , 







i yel, al 



ac a 









• Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XI 

The derivatives of quinones are usually similar to those of ketones Therefore, for directions and examples 
for their preparation see explanations and references to Tables 9 and 10, pages 141, 142, 143 

The derivatives listed as phenythydrazones, p-mirophenylhydrazones and 2,4-dinitrophenylhydrazones of qui¬ 
nones in most cases are not real substituted phenylhydrazones, but either addition compounds or hydroxy deriv¬ 
atives of variously substituted aromatic azo compounds 


Semicarbazone * 



Monooxime Substituted p-nitrosophenol 

From the quinone with hydroxylamine hydrochloride in water 
For directions and examples see Linstead, p 30 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XI. ORGANIC DERIVATIVES OF QUINONES 
(Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, *C 

Boiling 
point, ‘C 

Semi 

carbazone 

2.4 Di 
nitrophenyi 
hydrazone 

p-Nitro- 

phenyl- 

hydrazone 

Phenyl 

hydrazone 

Oxime 

Miscellaneous 

1 

2,3*^^ nmethyl-1,4-benzoquinone 

32, yel, 


252 3d, 




1 -mono 




eih 


yel 




181 2, 
yel , al 
4-mono 
134, yel 


2 

2>isopropyl-5<methyl-I,4> 

45 5, or - 

232 

mono 

mono 


93 

1 -mono 



benzoquinone (Thymoquinone) 

yel 


201 2d, 

179 80, 



160 2, 






yel, al, 

dk red. 



pa yel 






dt 237, 
yel 

al 



chi 


3 

2t3'DiinethyI>] ,4-benzoquinone 

55 (subi ), 






mono 166, 



(o-Xylo-;? quinone) 

yel 






yel 


4 

2>Bromo-1,4-benzoquinone 

56 






1 -mono 
184. or 
4-mono 

196 


5 

2-Chloro-l,4-benzoquinone 

57, yel - 


4-mono 




1 -mono 




red 


I85d 




184, pa 
grn -yel , 
4-mono 
14gd 


6 

2 -Methyl-l,4-ben zoquinone 

67 6 68 4 


4-mono 

dt 269, 


130 

mono 



(yi-Toluquinone) 



178 9, 

PhNO, 



134 5d 






yel. al 




w , di 






d, 240d, 




220 d , 






or -red 




yel -wh 


7 

2,6-Dimethyl>l,44)enzoquinone 

68 71, 






1 -mono 



(m-Xylo-;?-qumone) 

yel 


i 




175, yel , 
al -w 

4 mono 
170 1, 
yel bz 


8 

4-Chloro-l ,2-benzoqumone 

78 pa 






di 128, br 




yel -red, 
hexane 








9 

2,5-Dimethyl-1,4-naphthoquinone 

94 yel 





mono 226, 





me al 





i red,ac a 



10 

Dunnione 

98 9, or - 


mono 

266 8, or 




[«]d +310“ in chi 



red, w 


232 3, 










' w -me 





i 





al 





i 

II 

2-Methyl-1,4-naphthoqumone 

106, yel , 



4-mono 



mono 

Benzoyl chloride + Zn 



me al 



299d 



160, d/ 

dust —► 1 4-diben7yloxy- 









166-8 

2 -methylnaphihalene, 

180 0-0 5, col,ai 

12 

Quinone (1,4-Benzoqumone) 

116, yel 


mono 166, 

mono 


152 

240 

Picrate, 79, Quinhydrone, 



113 


yel, 165- 

185 6, 




171 





6 d , red. 

br, al. 









178,di 

243d, 

red 

dt 231 





13 

2-ChlorO'l ,4-naphthoquinone 

117, yel , 






4’mono 




W 






200 d 

198, pa 
yel , bz 


14 

1,4-Naphthoquinone (a-Naphtho- 

117 8, 


mono 247, 

mono 278, 

mono 

mono 




quinone) 

yel, a) 


grn -yel, 

yel, pyr 

277 9, 








ac a 


or -red. 

EmH 









PhNO, 

bz 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES OF QUINONES 
(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, °C 

Semi- 

carbazone 

2,4 Dmitro- 
phenyl- 
hydrazone 

p-Nitro- 

phenyl- 

hydrazone 

Phenyl 

hydrazone 


Miscellaneous 

15 

2«5'‘DimethyUl,4-benzoquinone 

125, yel, 





122 4, 

mono 168, 

Monobenzoylphenyl- 


(/)-Xylo-/)-quinone) 

ai 





yel, 

yel , w , 

hydrazone, 122 4, yel , 








154 5, 

di 272, 

igf 








or 

yel , al , 
254 


16 

2,6-Dibromo>l,4-benzoquinone 

131,yel, 


4-mono 




4-mono 




al 


225d , 
yel , al 




170d , br 


17 

2«6-Dipbenyl-l,4-benzoquinone 

137 8, red 






242-4d 


18 

2,5-Dibydroxy-3-f7-dodecyl-l ,4- 

143. or - 


di 236 



di 189 90 

tetra 175 

Diacetate, 54 Dibenzoate, 


benzoquinone (Embeiin) 

red, eth - 
bz 







97-8 

19 

1,2-Napbthoquinone (/^-Naphtho- 

145 7d , 


\-mono 


1 -mono 

2-mono 

\-mono 



qumone) 

red,eth , 


I84d , 


250 1, 

138, dk 





120 


yel , al 


l-mono 

red, a! 

2-mono 








236, dk 


162-4d , 








red, ac a 


di 169, 
yel , al 


20 

3,7-Dimethyl-1,2-naphthoquinone 

151 2, 






2-mono 




red, al 






222d , or 


21 

5-Hydroxy-l,4-napbtboquinone 

153 4,or, 






mono 

Acetate, 154-5 


(Juglone) 

bz 






167 0 

7 5, red, 
ac a ,d! 
225 
(exp ), 
dk br, 










ac a 


22 

3-Chloro-l ,2-naphthoquinone 

172, red, 






1 -mono 




chl 






167 8, 










or 


23 

!,^Dihydroxy-2-methyl-9,10- 
anthraquinone (2-Methylchry- 
sazm) 

175 







Diacetate, 205 

24 

2-Metbyl>9,10-antbraquinone 

177 9, 







Diacetate, 217, pa yel , 



177,pa 
yel 







ac a 

25 

3,5-Dibydroxy-2-nietbyl-l ,4- 

181,pa 






di 151 

Diacetate, 119. me al 


naphthoquinone (Droserone) 

yel , al 








26 

2,3,4-Trihydroxy-9,10-phenan- 

185d ,br- 


mono 





; Phenazine, 255d , br, al 


thraquinone 

red 


270d , 
br -red, 
al 






27 

6-Bronio<-l,4-dihydroxy-940- 

185 5,red- 







Di Me eth , 176 5, or - 


anthraquinone (6-Bromo- 

br , bz 







yel , al , Diacetate, 


quinizann) 








220 5, yel ,al 

28 

1,2-Anthraquinone 

185 90d , 






1 -mono 




or -br 






I88d , 
or-br , 
2-mono 
200d , 
or -br 


29 

4-Chloro-l ,2-naphthoquinone 

188,red 






2-mono 




br , bz 

i 





157, pa 
yel 


30 

7-lsopropyl-l-methyl-9,10- 

197, or , 

i 

mono 


mono 

mono 

mono 



phenanthraquinone (Retene- 

al 


200, yel , 


222 3, 


128 5, 



qumone) 



pyr 


red, ac a 

mi 

130 1 
(cor ), 










yel , al 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES OF QUINONES 
(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, "C 

Boiling 
point, “C 

Semi- 

carbazone 

2,4 Dinitro- 
phenyl- 
hydrazone 

p-Nitro- 

phenyl 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

31 

Camphorquinone 

199, yel , 


3 mono 

mono 36, 

239 

Bi 

mono a 

3-/>-Bromopheny!hydra- 



dtl al 


(«) 

di 190 



153 /J 

zone, 215 6 , ac a . Hy- 




1 

236d , al 



al , 170 

114 i.di 
(four 
forms) 
a 201 d , 
/J 248d , 
y 136 
b 194d 

drazone, 182 

32 

l-Hydroxy>9,10-anthraqumone 

200 ,or - 

subi 






Acetate, 176 9, yel , al 



red, ai , 
193 








33 

1,4-Dihydroxy-9, IO-an(hra> 

200 2 







Diacetate. 207 8 , yel , 


quinone (Qumizann) 

(cor ), 
red, ac 
a , 195 





j 


pyr , 200 - 1 , yel ,ac anh 

34 

940-Phenanthraquinone 

206 7 5, 

>360, 

mono 

mono 

mono 

mono 

mono 

Cone H 2 S 04 —• dull grn 



or -yel , 

subl — 

220 d 

3l2-3d, 

245, red. 

165, dk 

158,grn - 




208, or 

or -red 


dk red 

xyl 

red, al 

yel , al . 
di 202 d 


35 

] ,4-Anthraquinone 

2 l 8 d ,yel , 


i 




233 hr , 




turns 






turns 




dark 






dark 




at 200 10 


i 




at 205 


36 

4-Chloro-l,2,3-triKydroxv-9,IO- 

233, yel 







Triacetate, 187, yel ,Conc 


anthraquinone 








H 2 SO 4 —*■ red 

37 

2'Bromo>9,10*phenanthraqulnone 

:233 4, 






mono 




red-yel , 






163 4, 




^ ac a 






or 


38 

l-Broino-9,10-phenanthraquinone 

:233-4,yel 






mono 










213d 


39 

Chrysoquinone (Chrysene- 

239 5, red 






mono 

Cone H 2 SO 4 —*bl 


quinone) 







161, or 


40 

1,2,8-Trihydroxy-9, ] 0-anfhra- 

I 239 40, 







Triacetate, 224, yel 2-Me 


quinone (2-Hydroxychrysazm) 

red,ac a 







eth , 220 or , chi -me al , 
2,8-Di-Me eth , 193, br- 
yel , chi -me al , 1 , 2 , 8 - 
Tri-Me eth , 157. yel , 
me al 

41 

l>Ainmo-9,10-anthraquinone 

251,or- 







N-Acetyl, 218, or -red, N- 



red 







Benzoyl, 255, grn , N-/>- 
Toluencsulfonyl, 228 9 

42 

3>Ainino-9,10-phenanthraqumone 

254, dk 






.mono 




red-br , 






247d, 




al 






red-br 


43 

l,2,4-Trihydroxy-940-anthra- 

259, dk 







2-Me eth 232 3, red, bz , 


quinone 

red. 

i 






: 2,4-Di-Me eth 186-9, 



abs al 







or , 2-Acetate, 179 80, 
or , al Triacetate, 198- 
200 (sinters 193), pa yel 

44 

Acenaphthenequinone 

261 (cor), 


mono 


mono 

mono 

mono 




yel , ac 


192 3 , 


247, or - 

179, or- 

230, dll 




a 


ac a , 


red, ac 

red, al , 

al, 220d 






dt 271, 

1 

a 

di 219, 







al 



dk yel , 
al 




*■ Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES OF QUINONES 
(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, ’C 

Semi- 

carbazone 

2 4-Dinitro* 
phenyl 
hydrazone 

/>-Nitro- 

phenyl- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

45 

13~Dihydroxy-4-methyl-9,]0- 

265 6 , or , 







Di-Me eth , 162, yel ,chl , 


anthraquinone (4-Methylpur- 

bz 







; Diacetate, 181-2, ye! , 


puroxanthm) 








ac a 

46 

2-Bromo-l ,4-dihydroxy-9,l 0- 

265 8 , br - 







Diacetate, 226-9, yel 


anthraquinone (2-Bromo- 
quinizarin) 

red 








47 

3-Bromo-9,10-phenanthraquinone 

268 dk - 


mono 



mono 

mono 




yel , ac 


242d 



177, red 

\n.di 




a 






212 d , 










grn 


48 

Aceanthrenequinone (3,4- 

270, red. 





mono 

mono 

subl 


Benzacenaphthenequinone) 

bz 





203, or , 

25ld , 









bz 

yel , ac 


49 

l,2,5-Trihydroxy-9,10-anthra- 

273 4, 







2-Me eth , 229, yel , al , 


quinone (Hydroxyanthraruhn) 

■ red, ac 







1 2-Di-Me eth , 231, or , 



d 







al . 1,2,5-Tri-Me eth , 

203 4, yel ,al , Triacetate, 
228 9, yel al 

50 

1,5-Dihydroxy-9, lO-anthra- 

280 

379-81 






Diacetate, 245d , pa yel , 


quinone (Anthraruhn) 

(subl), 
pa yel 







ac a 

51 

Chioranilic acid (2 5-Dichloro- 

283 4, 







Di-Me eth , 141 2, red. 


3,6-dihydroxy-l ,4-benzo- 

red, w 







Di-Et eth , 107, red, Di- 


quinone) 

(+2H,0) 







acetate, 182 5, yel 

52 

9,10-Anthraquinone 

286 

382, 376 8 





mono 

Diacetate, 260, col, ac a 




(cor) 





224, pa 

yel. 

(rapid 
htng) 


53 

Chloranil (2,3,S.6-Tetrachloro- 

290, yel, 

subl 






SO,—Tetrachlorohydro- 


1,4-benzoquinone) 

ac a , 







quinone, In w -alkali 



(slow 







sol -» alkali salts of 



hing, 
sealed 







chioranilic acid 



tube) 








54 

Alizarin (l,2-Dihydroxy-9,10- 

290,or, 

430 






2-Benzoate, 214 6 , al,2-p* 


anthraquinone) 

a) 







Bromobenzoate, 195, yel, 
Diacetate, 184, yel, al , 
Di-Me eth , 215 

55 

2-Amino-9,10-phenanthraquinone 

>300, dk 







N-Acetyl, 324, dk red-vlt, 



vlt , w , 







PhN 02 , N-Benzoyl, 



sinters at 

205-10 







297-8, br -red, PhNO, 

56 

3-Ammoalizarin (3-Amino-1,2- 

>300, dk 







N-Acetyl, 238-40, yel -br , 


dihydroxy-9,10-anthraquinone) 

red, ac 







Monobenzoyl, 275, dk 



a 







yel , Dibenzoyl, 252, yel 

57 

l,4-Diamino-5,8-dihydroxy-9,10- 

>300, br- 







N,N'-Dibenzoyl, 284-5, 


anthraquinone (5,8-Diamino- 

vlt , 







br -vlt, xyl , N,N'-Di- 


quinizarin) 

PhNOj 







phenyl, 258-60, dk bl , 
bz -Igr, 1,4-Di-Me eth , 
250d , vlt -blk , ac a 

58 

Dianthraquinone (9,9'-Di- 

>300, yel 







Cone H 2 SO 4 vlt-red. 


anthranyl- 10 , 10 '-quinone) 








CrOa -♦ Anthraquinone, 

Zn dust + ac a -* di- 
anthranol, 230 (enol), 250 
(keto) 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES OF QUINONES 
(Listed in order of increasing m.p.) * (Continued) 


No 

Name 

Melting 
point. *C 

Boiling 
point, *C 

Semi 

carbazone 

'"1 

2 4-Dinitro- 
phcnyl- 
hydrazone 

p-Nilro- 

phenyl- 

hydrazone 

Phenyl- 

hydrazone 

Oxime 

Miscellaneous 

59 

2>AininD-9,10-anthraquinone , 

306. 







N-Acetyl. 262. yel , N,N- 



303 6, 

i 






Diacetyl, 258, yel , ac a 



red, al 







N-Benzoyl, 227 8. yel . 










ac a 

60 

2-Hydroxy>940-anthraquinone 

305, yel , 

306 






Acetate. 159 60, al , 



al 







Benzoate, 202 4, ac a 

6i 

14rJ-TriKydroxy-9,10-an(hra- 

313 4d . 







Triacetate, 181 2, yel. 


quinone (Anthragallol) 

br -or 







al 188 9. pyr 2,3-Di-p- 



(290. 







toluenesulfonate 196 8, 



subi ) 







yel , pyr, Tri-Me eth , 

167 9. grn -yel . bz -pet, 
Triacetate, 181-2, yel, ac 
a , Tribenzoate, 213 5, 
pa yel .al bz 

62 

l,2,6-Trihydroxy-9,l®-anthra- 

>330, 







2.6-Di-Me eth ,239, yel , 


quinone (Flavopurpurin) 

{>160, 







1,2,6-Tri-Me eth , 225-6, 



subl) 







ye! Didcetate 238 Tri 
acetate 202 3 

63 

l,2,7-Trihydroxy-9,ltt-antbra- 

369, or , 






j 

2-Acetdte. 296-8 yel . al , 


quinone (Anthrapurpurin) 

al 







2,7-Diacetate, 192 3. yel , 
al-ac a Triacetate, 223, 
pa yel , ac a Tri-Me 
eth . 201, yel , al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV 


The derivatives of three classes of compounds (carboxylic acids, acyl halides and acid anhydrides) are 
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl 
halide All of them appear therefore under the same title 

Hydrolysis of acid halide or acid anhydride to the corresponding carboxylic acid 

RCOCl + HjO -> RCOOH + HCl 

Acid 

(RC0)20 + H2O —2RCOONa ” » RCOOH 

Acid 


From the acyl halide in water 

For directions and examples see Wild, p 180 

From the acyl halide with aqueous sodium hydroxide 

See Vogel, p 369, Wild, p 180 

From the acid anhydride with water 

See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, 7 Chem 5oc , 97,1677 (1910) 
From the acid anhydride with aqueous sodium hydroxide 
See Linstead, pp 16 7 Wild, p 184 

Amide * 


RCOOH > RCOCl ■ RCONH2 + NH4CI 

Acid 

chloride 

RCOOH + NH3 —-► RCONH2 

(RC0)20 + NH3 -► RCONH2 

Amide 

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous 
ammonia 

For directions and examples see Cheronis, p 440, Shriner, p 200, Vogel, p 361, Wild, p 181 
From the acid chloride in benzene with aqueous ammonia 

See D Swern, J M Stutzman and E T Roe, 7 Amer Chem Soc , 71, 3017 (1942) 

By passing gaseous ammonia through a benzene or ether solution of the acyl chloride 
See Linstead, p 14, Wild, p 182 
From the neat acid with gaseous ammonia 

See J A Mitchell and E E Reid, 7 Amer Chem 5oc , 53, 1879 (1931) 

From the acid anhydride with aqueous ammonia 
See Wild, p 184,185 

Anilide * 

RCOOH > RCOCl —*^6H5NH2 ^ rcONHC^Hj + 

RCOOH + C6H5NH2 -► RCONHCftHs + 

(RC0)20 + C 6 H 5 NH 2 -► RCONHCfiHj + 

Anilide 

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or m ether 
For directions and examples see Cheronis, p 445, Linstead, p 14, Shriner, pp 98, 200-1, Vogel, pp 361, 
369, 458, Wild, p 182, P W Robertson, 7 Chem 5oc , 115, 1210 (1919) 

From the acid chloride with aniline in aqueous sodium hydroxide 

See Wild, pp 181,219 

From the acid and aniline at high temperatures 

See Vogel, p 362 

•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

p-Toluidide * 

;)-CH3C6H4NH2 >i ^>i 

RCOOFI --—► RCOCl — -• RCONHC 6 H 4 CH 3 -P 

RCOOH + P-CH 3 C 6 H 4 NH 2 -* RCONHC 6 H 4 CH 3 -P 

(RC 0)20 + P-CH3C6H4NH2 -► RCONHC6H4CH3-P 

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, pp 441,444,458, Linstead, p 
361 

From the acid and/i-toluidine at high temperatures 
See Cheronis, pp 441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 

From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidme in benzene 
See Wild, p 185 

I - and 2-Naphthylamide * 

RCOOH - > RCOCl '-of2C|oH7NH2 ^ rcONHCioH, + CioH 7 NH 3 +Cr 

Naphthvlamide 
(1 or 2 -) 

From the acid chloride with the naphthylamine 

For directions and examples see Cheronis, p 446, P W Robertson, 7 Chem Soe , 115, 1210 (1919) 
p-Nitrobenzyl ester * 

RCOONa + P-NO 2 C 6 H 4 CH 2 X RCOOCH 2 C 6 H 4 NO 2 -P + NaX (X = Cl, Br, I) 

/)-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the aeid, with the p-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, pp 447, 448, Shrmer, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the aeid with p-nitrobenzyl bromide in acetone 
See F F Blicke and F D Smith, 7 Amer Chem Soe , 51, 1947 (1929) 

From the sodium or the potassium salt of the aeid and /»-mtrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, 7 Amer Chem Soe , 39, 124(1917) 

From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water- 
ethanol 

See J A Lyman and E E Reid, 7 Amer Chem Soe , 39,701 (1917) 
p-Bromophenacyl ester * 

RCOONa -(- p-BrC 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 Br-p + NaCI 

/i-Bromophenacyl 

bromide 

RCOOH -1- p-BrC6H4COCHNj » RCOOCH2COC6H4Br-p N2 

p Bromodiazoacelo- /»-Bromophenacyl ester 

phenone 

From the sodium salt of the acid and / 7 -bromophenacyl bromide in aqueous ethanol 


-b /)-CH3C6H4NH3+Cr 
-b H2O 

-b p-CH3C6H4NH3‘^RCOO' 
14, Shrmer, pp 2(X)-1, Vogel, p 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


For directiom and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
1 2 water-ethanol 

See W L JudefindandE E Reid, J Amer Chem 5o<r, 41, 1043 (1920) 

From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 
in 95% ethanol 

See R M Hann, E E Reid and G S Jamieson, J Amer Chem Sec , 52, 818 (1930), C G Moses and 
E E Reid,J Amer Chem Soc , 54, 2101 (1930) 

From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling, J/Imer Chem Soc. 73, 5301 (1951) 
p-Phenylphenacyl ester * 

RCOONa -h p-C 6 H 5 C 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 C 6 H 5 -P -h NaBr 

p Phenylphenacyl bromide 


RCOOH -H P-C 6 H 5 C 6 H 4 COCHN 2 -^ RCOOCH 2 COC 6 H 4 C 6 H 5 -P -b N 2 

p Phenyidiazoaceto p Phenylphenacyl ester 

phenone 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem Soc, 52, 3715 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 

See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling,7 Amer Chem Soc ,73, 5301 (1951) 

Methyl ester 


RCOOH -h CH 3 OH -^^ RCOOCH 3 -h H 2 O 

RCOOH -h CH 2 N 2 -► RCOOCH 3 -h N 2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 

See B Eistert, in Mc/Jioi/s o/Pzcpjzj/ivc Organic C/icmis/ry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH -h C 2 H 5 OH —-• RCOOC 2 H 5 + H 2 O 

RCOOAg -h C 2 H 5 I -► RCOOC 2 H 5 -h Agl 

SOCI2 C2H5OH 

RCOOH -^ RCOCI - — -• RCOOC 2 H 5 -b HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl todide 
See Vogel, p 388 


’"Derivatives recommended for first trial 
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EXPLANATIONS AND REFERENCES TO TABLES Xll, XIll AND XIV (Continued) 


From the acid chloride and ethanol. 

See: Vogel, p. 389. 

NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C 6 H 5 CH 2 SC(NH 2 ) 2 l + Cr ^ [C 6 HsCH 2 SC(NH 2 ) 2 ]'^ RCOO“ + NaCl 

S-Benzylthiuronium chloride S-Benzylihiuronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 

For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 
Bull. Soc. Chim. [5], S, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939). 

From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu¬ 
tion of S-benzylthiuronium chloride. 

See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH -I- HjNNHCtHs ^ RCONHNHCsHj -h H2O 

Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 

For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 
Chem. 5oc., 64, 470(1942). 

From the acid with phenylhydrazine in benzene. 

See: Shriner, p. 201; Wild, p. 152. 


•Derivatives recommended for first trial. 

WARNING; This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
a) Liquids I) (Listed in order of increasing atmospheric b.p. )* 


No 

Name 

Boiling 

point, 

X 

Melting 

point, 

X 

"d 

Df 

P- 

Tolui 

dide 

Anilide 

p-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

1 

Thioacetic acid 

93 



1 074J“ 

130 

76 


108 




2 

Formic acid 

100 7 

84 

1 37137 

1 22026 

53 

50 

140 135 




p Nitrobenzyl 













ester, 31 

3 

Acetic acid (Ethanoic acid) 

118 2 

166 

1 36976 

1 04926 

153 

114 

86 0 

82 



/7-Nitrobenzyl 





1 3721 


147 






ester, 78 

4 

Difluoroacetic acid 

134 5 







52 




5 

Acrylic acid 

141,140 

13 

1 4224 

1 062 li” 

141 

104 5, 


84-5, 











w 


pet 













eth 




6 

Propionic acid (Propanoic 

141 

-20 8 

1 3868 

0 99336 

126, 

106 

63 4 

81 



p-Niirobenzyl 


acid) 





123 






ester 31 

7 

Propiolic acid 

144d 

18 


1 139" 


87 


61 2 




8 

Isobutyric acid (isobutanoic 

154 7 

-46 1 

1 3920 

0 94791 

108 5 

105 

76 8 

128 





acid) 


i 



9 5 



129 




9 

Methacrylic acid 

161 

16 

1 429 

1 015 




102 6 



p-Bromoanilide, 













116 

10 

«-Butvric acid («-Bulanoic 

162 5 

-5 5 

1 3983 

0 95790 

75 

96 97 

63 

115 6 



p Nitrobenzyl 


acid) 

164 

-8 

1 3979 








ester, 35 

11 

Pyruvic acid (a-Oxopropionic 

165d 

13 6 

1 4138 

1 2668)’ 

109 

104, 


124 5, 



2,4-Dinitro- 


acid) 

80"’ 




130 

subl 


145 



phenylhydra- 
zone 218, yel , 
al 

12 

Vinylacetic acid (3-Butenoic 

169 163 

-35 

1 4221 

1 0094 


58 


73 




acid) 












13 

Isocrotonic acid (n5‘(/5)- 

169 

15 

1 4456 

1 0265 

132 

101 2 

81 

101 2 





Crotonic acid n?-2- 
Butenoic acid) 












14 

d /-2-Methvlbutanaic acid 

176 7 


1 4052 

0 938^8 

92 5 

no 

55 

112 





(Ethylmethylacetic acid) 

174 




30 







15 

Isovaleric acid (3-Methvl- 

176 5 

-300 

1 4043 

0 92623 

106 7 

109 5 

68 0 

135 





butanoic acid) 






(cor) 


137 




16 

n-Amylpropiolic acid ( 1 - 

180 

fp 2 5 



68, bz 



91 



Nitrile, bp 194 


Heptyne-1-carboxylic acid) 

220d 










6 o-Toluidide, 

60. pel elh 

17 

3,3-Dimethylbutanoic acid 

184, 

67 

1 4096 

09124 

134 

132, et 


132 

b p 




(/e»rr-Bulyldcelic acid) 

96” 





ac > 



126 










pet 













elh 






18 

d /-a-Chloropropionic acid 

186 




124 

92 


80 




19 

Cyclopropanecarboxviic acid 

186, 

17, 18-9 

1 43901 

1 0885 




125 


bp 134, 




182 4 

i 

1 









n ^'1 

1 41902, 
DJ' 

0 96078 


20 

^i-Pentanoic acid (^i-Valenc 

186 4 

-34 5 

1 4086 

0 93922 

74 

63 

75 

106 





acid) 












21 

2y2-Diniethylbutanoic acid 

187, 190 

-150 

1 4141, 

0 9276 

83 0 5 

92, 


103 



p-Phenylphenacyl 


(Dimelhylelhvljcelic acid) 



1 4145 



90-1 





ester, 86 

22 

Allylacetic acid (4-Penienoic 

188 9 


1 4341 

0 98431“ 




94, 


bp 



acid) 



1 4283 





b p 


144 6 











230 




23 

Cyclopropylacetic acid 

190"“ 


1 4320" 








p-Phenylphenacyl 













ester, 83 

24 

d /-2,3‘Dimethylbutanoic acid 

191 7 

-1 5 

1 4146 

0 9275 

1126 

78 4 


132 



p-Phenylphenacyl 


(Isopropylmethylacelic acid) 











ester, 74 

25 

Dichloroacetic acid 

194 

5-6 

1 4659 

1 5634 

153 

118 

99 

98, 











i 


subi 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
a) Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued) 


No 

Name 

Boiling 

point, 

’C 

Melting 

point, 

“C 

I’d 

D?® 

P- 

Tolui- 

dide 

Anilide 

/P-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

26 

Cyciobutanecarboxyiic acid 

195 

1 4403"'^ 

1 0599 





152 3 

b p 

b p 












1360 

159 62 


27 

2-Ethylbutanoic acid 

195 

-31 8 

1 4132 

0 9239 

1162 

127 5 


112 





(Dielhylacetic acid) 








107 




28 

d />2-Methylpentanoic acid 

195 6 


1 4136 

0 9230 

81 

95 


79 6 





(Methyl-«-propylacetic acid) 












29 

t/,/-3>Methvlpentanoic acid 

197 5 

-41 6 

1 4159 

0 9262 

74 8 

87,88 


124 9 




30 

4-Methylpentanoic acid (Iso 

199 

-33 

1 4144 

0 9225 

63 0 

112 0, 

77 3 

120 1 





caproic acid, Isobulylacetic 






110 5 







, acid) 






1115 






31 

Methoxyacetic acid (Glycolic 

204, 203 


1 41677 

1 1768 


: 58, pet 


96 5 





acid methyl ether) 






eth 


7 0. 


1 











92-4 




32 

2-Ethyl-2-fn6thylbutanoic acid 

204 


1 4256 





78 





(Diethylmethylaceiicacid) 








i 




33 

Hexanoic acid (;j-Caproic 

205 35 

-3 9, 

1 41635 

0 93568 

74 5 

94 5 

72 0 

100, 

i 

bp 



acid) 


f P 






101 


166-7 





-1 5- 










34 

^ Ethoxyacctic acid (Glycolic 

206 7 


1 41937 

1 1021 

32, eth 

95 92 

1048 

80-2 





acid ethyl ether) 












35 

S-Methylhexanoic acid 

207152 


1 4220 



75 


103 




36 

2-<Ethylpentanoic acid 

209 




129 

94 


104 5 





(Ethyl-n-propylaceticacid) 












37 

2-Melhylhexanoic acid (n- 

209 6 


1 4189« 


85 

98 


73 70- 





Butylmethylacetic acid) 








25 




38 

a-Chloroisotaleric acid 

20-2 









bp 

Nitnle b p 







1 





178 9 

154 5 Chloride, 













bp 149 

39 

a-Bromobutanoic acid 

2l7d 




92 

98 


112, 













108 




40 

4-Melhylhexanoic acid 

217 8”5| 


14211 

0 9194 

1 

1 

76 5 


98 


i 


41 

2«2>DiTnethylhexanoic acid 

218 







89 




42 

4-Ethyl-4-niethylbutanoic 

221 



0 9149 





b p 

b p 

[crJt)* + ^ 1 ) in 


acid (pcdve-Amylacetic acid) 









158 

173 9 

me a] 











64 

i 


43 

2-Chloro-n-valeric acid (2- 

222 








bp 

b p 

Nitrile, bp 160 


Chloropentanoic acid) 









160 

185-6 


44 

/i-Heptanoic acid (n-Heptoic 

223 0 

-7 46 

1 4234 

0 91808 

81 

70,65 

72 0 

96, 





acid) 








96 5 


i 


45 

2-Etbylhexaiioic acid 

228 







102 



/?-Phenylphendcyl 


(a-Ethylcaproic acid) 











ester, 53 4, 













49 5 50 

46 

Cyclohexylaccdc acid 

237 







172 




47 

/;•Capryl^cacid (^-Octanoic 

237, 

163 

1 4268 

0 90884 

70 

57 

67 4 

no. 


b p 



acid) 

239 3 







106 


207 8"“ 


48 

Pelargonic acid (;i-Nonanojc 

254 4 

12 3 

1 43446j/e, 

0 90552 

84 

57 

68 5 

99 





acid) 



yel 









49 

t/-Citronellic acid (2,6-Di- 

257 



0 9308 




84 5 


bp 113 

[alo +21, 


methyl-l-octene-8-carboxylic 










5‘', 

Nilnle, b p 


acid) 










lalb" 

230, D'" 0 8645 












-1-0 3 


50 

2-Phenylpropionic acid 

265 







92 




51 

4>Acetylbutanoie acid ( 7 - 

275d , 

13-4 



123, w 



114, 



Semicdfbd- 


Acetobutync acid) 

195- 







chl 



/one 175d 



200“* 










(+1 H.,0), w , 













Oxime, 104 5 













bz 


* Derivative data given in order in p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing amide m.p.)* 





Boiling 

Melting 

PI 




p-Bromo- 

Methyl 

ester 

Ethyl 

ester 


No 

Name 

Amide 

point, 

point. 


Dr 



phenacyl 

Miscellaneous 




•c 

•c 

H 




ester 


1 

3-Ethoxypropionic acid 

51 

120 " 


1 4216 








2 

3-Heptynoic acid 

67 

102 ’ 

14 

1 4635== 








3 

2-Heptynoic acid 

68 9,al 

135” 


1 4619 

0 978 




bp 91- 













3'", nl,” 

1 4455, 
D5“ 

0 937 



4 

irans--0\e\c acid 

75-6 

216=, 250 

a 13 36, 

1 4597 


42 5 

41 

40, 46 







(super¬ 

heated 

/3 1625 












steam) 










5 

2 -Fluoropropionic acid 

76 

60" 










6 

2-Azidoisovaleric acid 

78 9, 

82“ ' 



1 06381! 





bp 82'“, 



(2-Triazoisovaleric acid) 

bz 









Dig 

1 0295 


7 

f/,/-Lactic acid 

78 5 9 0 

122 '= 

18 



Ima 

58 5- 

112 8 

144 8 

154 




(cor), 






9 0, 







bz -al 






w 







(3 1) 











g 

d /-2-Azidopropionic acid 

80, bz 

121 5” 








bp 70'“ 

Explodes on 


(if,/-2-Triazopropionic 










n2S 

“D 

heating 


acid) 










1 428 57, 
Dll 

1 065 


9 

2-Ethyl-3-Hexenoic acid 

80 

132'“ 










10 

4-Phenoxybutanoic acid 

80 

197“ 










11 

2*Methoxypropionic acid 

81 

89'“ 










12 

/-Citronellic acid (2,6-Di- 

84-5 

1179”“ 


1 4563=* 

0 927411 

93-4 

76 


bp 86" 


[alK -6 6 


methyl-1 -octen-8-car- 
boxylicacid) 












13 

2-Ethyl-4-niethylpentanoic 
acid (Ethylisobutylacetic 
acid) 

89 

115” 










14 

2>Octynoic acid 

90 

133'“ 


1 4595 

c 


60 





15 

6 -MeChyloctanoic acid 

91 

149” 


1 4337 








17 

3-Methylhexanoic acid 

98 

112 '“ 


1 4222 








18 

23 -Diniethylpentanoic acid 

102 

92'= 










19 

2'Cyanopropionic acid 

105,81 

142-5" 








bp 192-3 


20 

7-Methyloctanoic acid 

106 

105“ 










21 

I'Chlorocyclohexane 

110 , me 

138-40'= 









Ethylamide, 53 


carboxylic acid 

al -w 











22 

2-Cyanobutanoic acid 

113 

153-5'= 








bp 207-9 


23 

Methyineopentylacetic acid 

123 

108'“ 










24 

2 -Isopropyibutanoic acid 

135 

105'= 











(2-Ethyl-3-methylbuta- 
noic acid) 












25 

5-Cyclopentylpentanoic 

136 

123* = 











acid 












26 

2-Methylcyclopentane- 

148 

107“ 


1 4504== 









carboxylic acid 












27 

3,4,4-Trimethyipentanoic 

167 

98* 


1 4320=' 









acid 












28 

m>4-Methyicyclohexane- 

175 

130'= 











carboxylic acid 












29 

Cyclopentanecarboxylic 

179 

123” 











acid 













* Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point, 'C 

Boiling 
point *C 

P- 

Totuidide 

Anilide 

/>-Nitfo- 

benzyl 

ester 

p-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

1 

^-Bromobutyric acid (^-Bromo- 

20 

122“ 





92 3 



bp 183 4 



butanoic acid) 












2 

/ra/73^-/3-Ethyl>a-methylacrylic 

24 

112“ 




9l,fij 

80 




nff 1 4578 as 


acid 


CIS 




46 





n(,’ 1 4485 




94'" 










3 

d /-a-Azidobutyric acid (d l-a- 

24 

8102 





38 9, bz - 



b p 64^ 



Tnazobutync acid) 







pet eth 



DIS 













1 038 


4 

(Jndecylenic acid (lO-Undecen- 

24 5 

275 





87 




Cu salt, 232-4, 


1-oicacid (0-Hendecen-l-oic 
acid) 











Pb salt, 80 

5 

2-Ethoxybenzoic acid (Salicylic 

24 5 5 5 

300d 





132 






acid ethyl ether) 












6 

d /-a-Bromopropionic acid 

25 7 

203 5 

125 

99,100 



123 

b p 

145- 

bp 159- 











50 


60d 


7 

u-Undecylic acid (u-Undecanoic 

28 5, a 

280, 284 

80 

71 


68 2 

103 






acid, rt-Hendecanoic acid) 

134,0 

163 











8 

a>Chloroisobutyric acid (a- 

31 

118“ 


69 70, 




b p 

133 5 

bp 148 9 



Chloroisobutanoic acid) 




al 








9 

a>Azidoisobutyric acid (a- 

31 

75"" 





93-4 



bp 71'», 

Dii 1 1433 


Azidoisobutanoic acid a- 










DiS 



Tnazoisobutync acid) 










1 0344 


10 

Cyclohexanecarboxyiic acid 

31,30 1 

233 


146 



185 6 






(Hexahydrobenzoic acid) 




(cor ) 








II 

a-Ketobutyric acid (2 Oxo- 

31 

78" 





117 




nj? 1 3975, p- 


butanoic acid) 











Nitrophenyl- 
hydrazone, 194 

12 

Fluoroacetic acid 

31-2 

167-9 





108 





13 

Capnc acid (/i-Decanoic 

31 5 

268 70 

78 

70 


67, al , 

108, 100 1, 

b p 

224 

bp 243-5 

nj," 1 42855 


acid) 






66 

98, 99 





14 

Bromochloroacetic acid 

31 5 

215 





126,117 



bp 174d 

Phenyl ester, 




si d 









46 5 ,bp 266 

15 

2-Hexenoic acid 

32 

_ 


110 








16 

1 /i-Butylmethyiglycolic acid 

33 






58 





17 

c/5-13-Docosenoic acid (Erucic 

33-4 

264“ 

75-8 

55 


62 5, 

84 




:D 0 860“ 


: acid) 






61 0 






18 

Levulinic acid ( 7 -KetovaIeric 

33-5 dehq 

245-6 

108 9, 

102, w 

61 

84 

107-8d 




Oxime, 96 


! acid,/8-Acetylpropionic acid) 



w 









19 

Pivalicacid (Tnmethylacetic 

35 5 

163-4 

119-20 

132-3, 


75 6 

155 7, 






acid) 




128 



153-4, et 










(cor ) 



ac -pet 
eth 





20 

^/-a-iVfetfiyfbydrocmnainic 

36 5 

272 

130,11’ 




107 S.d 






acid (a-Benzylpropionic acid) 



115-6 




113-4 





21 

I'Cyclohexenylcarboxylic acid 

38 

107" 





128 





22 

/i-Hexylmethylglycolic acid 

40 






59 





23 

5-AcetyI-n-valeric acid (6- 

40 2,31-2 

250 3"" 









Semicarbazone, 


Acetylpentanoic acid) 











144-6, ac a 

24 

d. /-a-Camphoiytic acid 

40 5 

l62-5“. 





103, w 

bp 

200 


Nitrile, b p 


(1,5,5-T rimethylcyclopenten- 


/ 240- 









200-5 


4.carboxylic acid) 


3 










25 

0-Chloropropionic acid 

4I,w,39, 

204 






b p 

155- 

bp 162, 

Nitrile, b p 175- 



Igr 







7, 

D" 

d;" 

6, D'“ 1 1443 










1 198 

1 1086, 













Id 

1 42537 


26 

^,/-a-Etliyiphenylacetic acid 

42 

270 





85-7,83 






(fy,/-a-Phenylbutanoic acid) 













•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 


Boiling 
point "C 

P 

Toiuldide 

Anilide 

p Nitro 
benzyl 
ester 

p-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

27 

^^'•Ethylplmelic acid 

43 

223'’ 


145 







28 

Tridecylic acid («-Tridecanonic 

43,41 6 

312, 

88 

80 


75 0 

100 





acid) 


177'" 









29 

Laurie acid (n-Dodecanoic acid) 

44,42 

299 

87 

78 


76 

100, 99 




30 

f^,/'^:i'-Bromoisovaleric acid 

44 

230d 

124 

116 



133, bz 

bp 174 

bp 186 


31 

Eiaidic acid (trans-Ohic acid) 

44 5,51 

234'" 




65 

93-4,89 



p-Phenylphenacyl 









90 



ester, 73 5,p- 
Chlorophenacyl 
ester, 56 

32 

4-Cyanobutanoic acid ( 7 - 

45 






69 70, 


bp 245 



Cyanobutyric acid) 







sealed 

tube 




33 

Dime(hylneopen(ylacetfc acid 

45 






71 




34 

rran,;-2-Methyl-2-butenoic acid 

45 6 

185 


126, bz 



127-8 



Isobutyl ester, 


(Angelic acid) 


(cor) 








bp 177 2- 
Naphthylamide, 
135, bz , Heat¬ 
ing 2 hours in 
sealed tube —► 
tiglic acid, 64-5 

35 

Dibromoacetic acid 

48 

232-5 





156 




36 

a-Bromoisobutyric acid (a- 

48 9 

198 200 

92 5,al 

83, al- 



148 



o-Toluidide, 63 


Bromoisobutanoic acid) 



1 

w 







37 

rcrr-Butylpropiolic acid 

48-9 

110'" 






b p 66'^ 

bp 75'", 











D" 

D" 











0 9209 

0 9209 


38 

Hydrocinnamic acid (|3-Phenyl- 

48 7, 40 

279-80 

135 

98,96 

36 3 

104 

105,82 



p-Phenylphenacyl 


propionic acid) , 


(cor) 








ester, 95 

39 

|3-Cyanopropionic acid 

48-50 






97, sealed 

bp 215, 

bp 










tube 

n(? 

220 ’“ 











1 42427, 

D” 











D“ 

1 0792 

1 0353 


40 

Benzyipyruvic acid 

49 50 (+i 






180 



Semicarbazone, 



H,0), w 









175d , Oxime, 

65, Phenylhy- 
drazone, 144-5 

41 

Bromoacetic acid 

50 

208 


131 

88 


91 

b p !44d 

b p 









i 



168-9 


42 

2-Pentynoic acid (Ethylpropiolic 

50 

100 '" 





146 





acid) 











43 

y-Phenylbutyric acid 

52 

290 





84 




44 

n-Pentadecylic acid (n>Penta- 

52 3 

212'“ 


78 

39 5- 

77 2 

102 5 





! decanoic acid) 





40 












(cor) 






45 

/^•Campholenic acid 

53 5 

245 





86 


222 5 

Nitrile, 225, D“ 












0 9093 

46 

Myristic acid (Tetradecanoic 

53 9 

202'" 

93 

84 


81 

103 





acid) 











47 

Trichloroacetic acid 

57 8 

197 5 

113 

97,94 

80 


141 

bp 153 8 

bp 168 

Phenylhydrazide, 












123 

48 

a-Acetoxypropionic acid 

57 60, 

167- 








Nitrile, b p 


(O-Acetyllactic acid) 

39-40 

70’" 








172-3 

49 

/^-Acetylglutaric acid 

58 






mono 

89 











141-2, 
al -eth 




50 

5 CC-/i-Ainylmalonic acid (2- 

58, bz 



dl 219- 





dl b p 



Ethylbutane-l, 1 -dicarboxylic 
acid, icc-«-PentyImalonic 
acid) 




20 





243 5 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 


i Boiling 
point ‘C 

P‘ 

Toluidide 

Anilide 

p Nitro- 
benzyi 
ester 

/>-Bromo- 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

51 

/rfifif-Brassidic acid 

59 7 

256'“ 


78 


94 2 

94 




52 

5-Phenylpentanoic acid 

60 






109 




53 

i3-Cyclohexylacrylic acid 

60 

154" 





159 




54 

/3«Chloroisocrotonic acid 

61 

195 





no 

bp 142 

bp 161 





(subi) 









55 

Margaric acid (n-Hepta- 

61 2 

231'* 



48 5 

82 6 

108, 106 





decanoicacid) 





90 












(cor) 






56 

Chloroacetic acid 

a 61 3, 

189 

162 

136 7 


104 

121 

bp 130 

bp 




d 56 2 
y 52 5 








145 6 


57 

/S-Bromopropionic acid 

62 5 






111 

bp 80”, 

bp 70'", 

2-Naphthyl- 










D'" 

D" 

amide, 174 










I 4897 

1 2609 


58 

Palmitic acid (Hexadecanoic 

62 7 

222" 

98 

90 6,al 

42 5 

86,82 

106 7, 





acid) 







105 3, al 




59 

ci5-2-Methyl<2-butenoic acid 

64 5 5 0 

198 5 

700 1 5 

77, pet 

64 

68 

75 6, bz 





(Tiglic acid) 


(cor) 


eth 







60 

Cyanoacetic acid 

66 



198-9 



119-20 

b p 200 

bp 207 

Nitrile, 29-30, 












bp 218 9 

61 

Benzoylformic acid 

66 






91 



Nitnle, 32-3, 












bp 206-8,2,4- 
Dinitrophenyl- 
hydrazone, 196- 
7d (cor), 
Phenylhydra- 
zone, 64 

62 

Acetoxyacetic acid 

66-8, bz 

145'" 


89-90, 





bp 179, 







w 





D'’ 

1 0993 


63 

2,3'Dibromopropionic acid 

67, stab , 

160“ 





130 






51, unst 










64 

3,3*Dimethylacrylic acid 

67 

106“ 





108 




65 

2 -Furylacetic acid 1 

67 



85 







66 

3 ,34d,4-Tetrainethylpentanoic 

67 






138 





acid 1 











67 

4-Ketocyclohexanecarboxylic 

67-8, bz- 







b p 140“ 

bp 158“ 

Semicarbazone, 


acid (4-Oxocyclohexane- 

pel eth 









200d , Oxime, 


carboxylic acid) , 










147,eth 

68 

d,/'2>Phenyllactic acid 

68(4-^ 






101 2,di- 



d,/-Et eth , 



H,0), w 






chloro- 



60-2,Igr, d- 



94 (anh ), 






ethylene. 



Quinine salt, 



d 116-7, 






/ 62 5 



216d ,al ,/-l- 



w,/ 






3 5, bz 



Menthyl ester. 



115 6, 
bz 









55 5-6 0 

69 

d-Chaulmoogric acid (d-ta- 

68 5 

247-8“ 

100 

89 



106, al 

22 

b p 230“ 

[alo - 1-62 in chi 


Cyclopentyltridecanoic aad) 



1 






DJ* 

0 9064 


70 

Stearic acid (Octadecanoic 

70-1,69 6 


102 

95 5, al 


92 

109,108 4, 


. 



acid) 







al 




71 

(rani-Crotonic acid (trans-2- 

72, w 

189 

132, bz 

118,w , 

67 4 

95 6 

159-60, 

bp 121 

bp 138, 



Butenoic acid) 


(cor) 


115 



bz 


Di“ 

09175, 

ni? 

1 42524 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, ‘C 

Boiling 
j point, *C 

1 

P- 

. Toluidide 

Anilide 

p-Niiro- 

benzyl 

ester 

1 ^-Bromo- 
phenacyi 
i ester 

Amide 

^ Methyl 

1 ester 

^ Ethyl 

ester 

Miscellaneous 

72 

i 7 -Broinocrotonic acid 

74,Igr 


1 

1 



101 

1 

bp 87‘\ 

bp 97- 









1 


i Di" 

8“. or 











1 490 

1 402, 











nb“ 1 498 

niJ 1 490 


73 

Caproylacetic acid 

74d 

i 

1 



1 

100 

bp 118'“, 

bp 127'*, 

Nitrile, b p 127- 










d; 

D“ 

8“,D"> 0 9914 










09916 

0 9721 


74 

3-Kelocyclohexanecarboxylic 

75 6,bz 

195-7“ 





i 


bp 138“ 

Semicarbazone, 


acid (3-Oxocyclohexane- 










183-4,al, 


carboxylic acid) 







1 



Oxime, 170d, 
w , Phenylhydra- 
zone, 125, yel 

75 

2-Thienylacetic acid 

76 






148 




76 

5 cc-Butylinalonic acid (Iso- 

76 





i 

\di 242 

di b p 

di b p 



pentane-1,1 -dicarboxylic 
acid) 








217 8”* 

245-50““ 


77 

Phenylacetic acid 

76 5, subl 

256 5 

135-6 

117-8 

65 

89 

156 







(cor ) 









78 

Eicosanolc acid (Arachidic 
acid) 

77,75 

204 ‘ 

96 

92 


89 

108 9 




79 

Giycolic acid (Hydroxyacetic 

78 9,80 


143, w 

97, w 

106 8 

138 

120, al - 



On prolonged 


acid) 







et ac 



heating at 100° 

— anh, 128 30 

80 

a*Hydroxyisobutyric acid 

79 

212 

132-3, 

136, w 

80 5 

98, acet 






(2-Hydroxyisobutanoic acid 
Dimethylglycolic acid) 



w 








81 

tsr-Metbylcinnaniic acid 

81,74 






128 




82 

2-Ketocyclohexanecarboxylic 

81-2, eth 








bp 107- 

Alcoholic sol + 


acid (2-Oxocyc!ohexane- 









8'“, 

FeCIs blue 


carboxylic acid) 









159-60■« 

color 

83 

n-Docosanoic acid (Behenic 

81-2 



101 2 



111 

54 

50 



acid) 







! 




84 

^-lodopropionic acid 

82,85 






101 142 




85 

a-Benzoylpropionic acid 

82-3, bz - 



137-8, 



145-6 



Phenyihydrazone, 



pet eth 



al 



i 



100 4,br , bz 

86 

lodoacetic acid 

83 










87 

7 -Chlorocrotonic acid 

83 

117 8'^ 





130-2,w 


bp 

Nitrile, bp 73*^, 









1 


I9I-3™ 

D" 1 1495 

88 

Lignoceric acid (Tetracosanoic 

84 





91 




p-Chlorophenacyl 


acid) 










ester, 100 

89 

^-Methyladipic acid 

85,91 

223“ 


200 







90 

a*B^zoylbu(ync acid (a- 

85-7 






148-9 


bp 168- 

Nitrile, b p 


Benzoylbutanoic acid) 









7,19 

134-5“ 

91 

t/,/-a-Broinophenylacetic acid | 

86, 84 






148, 144 



Nitrile, 29, b p 












242d 

92 

(4-Methoxyphenyl) acetic acid 

87,84 






189 




93 

Dineopentylacetic acid 1 

88 






140 




94 

DibenzylaceCic acid 

89 


175, 

155, 



128-9, bz 





! 



abs al 

abs al 







95 

(2-Tolyl)acelic acid 

90, 88 






161 




96 

a-Thienylglyoxylic acid 

91 






88 




97 

A‘-Campholytic acid (4,5,5- 

91 






90, Igr 





Tnmethylcyciopentene-1 - 
carboxylic acid) 

! 










98 

Citraconic acid (Methylmaleic 

92d ,92-3,' 

1 

mono 

mono 

di 


di 185- 

di bp 

di bp 



acid) 

91d , 


170-1, 

153, 

70 6 


7d 

210-1 

231 




eth -Igr 


yel , 

di 











eth 

175 5, 1 
al 








‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point. *C 

Boiling 
point, *C 

P- 

Toluidide 

Anilide 


p-Bromo- 

phenacyt 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

99 

l-Bromobenzoylformic add 

93-101 






136-7,w 



Nitnle, 62-4, yel, 












Oxime, 162-4d 

100 

d-Chlorocrotonic acid 

94 

206-11 


123-4 



100 1 


bp 180, 

1-Naphthyl- 




si d 







184, Di" 

amide, 169-70 











1 1062, 












“D 











1 463 

1 459 


101 

PhenyUft-propyiglycollc acid 

94 






132 




102 

(2>Chlorophenyl) acetic acid 

95, w 


170 

138 5 



175, w 



Nitrile, 25, b p 












251, o-Tolui- 
dide, 174 

103 

(4*Tolyl) acetic add 

95,91 

159“ 





185 




104 

o-Chlorohydrocinnamic acid 

96 5,w 






119, bz 

bp 255 


Nitnle, b p 












267-8 

105 

2>Hydroxy-3-phenytpropionic 

97,96 



1 



112 





acid 











106 

l, 23 s^Tct>’ahydro- 2 -naphthoic 

acid 

97 






139 




iBH 

Glutaric acid (1,3-Propane- 

98 

302 4 

di 218 

dl \ 

dl 69 

dl 

dl 175-6 





dicarboxylic acid) 




223 4 


136 8 





108 

3-Phenoxypropionic acid 

98 






119 




109 

a-Crotonic acid 

99 

212 





112 

161 

176 

Nitnle, b p 136 

110 

Phenoxyacetic acid 

98-9, 99 

285d 


99, al 


148 5 

101 5 






100 










111 

2-Benzofurylacetic add 

99 






164 




112 

1-Naphthylglycolic acid 

99 124-5 






135 




113 

Citric acid 

100(-|-I 


tn 189, 

m 192 

tn 

in 148 

in 210- 






H.O), 

153 


al 


102 


5d , w 






(anh ) 










114 

2-Methoxybenzoic acid (o- 

100 1 

200 




113 

129 





Anisic acid Salicylic acid 
methyl ether) 











115 

/-Malic add (Hydroxysuccinic 

100-1 


\di 

\d, 197 

mono 

dl 179 

dl 156-7, 





acid) 



206-7 


87 2, 


dj 










dl 


162 3 










124 5 






116 

Oxalic acid 

101 (-1-2 


mono 

mono 

dl 204 


mono 






H,0) 


169, 

148 9, 



219, dl 






* (rapid 


dt 268 

dl 254, 



419d 






htng ), 



246, 









189 5 
(anh ) 
subl at 
150-60 



1 







117 

Acetylpyruvic acid (2,4-Diketo- 

101, bz 






I3l-2d, 

63-4 




fi-valeric acid, 2,4-Dioxo- 
pentanoic acid) 







al 




118 

n-Butylmalonic add (Pentane- 

101 



dl 193 



dl 200 


dl b p 

Mononitrile, 


1,1 -dicarboxylic acid) 









235-40 

122 5-6 5, w, 
subl 

119 

a-Cyanohydrocinnamic add 

101-2 






130 


bp 



(Benzylcyanoacetic acid) 









176-85"‘ 


120 

2-Chloro-6-inethylbenzoic add 

102, w 






167 



Nitnle, 82-3, pet 












eth 

121 

Aleuritic acid (9,10,16-Tri' 

102, w 







63-4 


Hydrazide, 139- 


hydroxypalmitic acid) 










40, Azide, 50d , 
al 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 


Boiling 
point, ‘C 

P- 

Toluidide 

Anilide 

p-Nitro- 

benzyl 

ester 

p-Bromo- 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

122 

(2>Bromophenyl)acetic acid 

103 4,109 






186 7 



Nitrile, bp 145 

123 

Benzylacetic acid 

103 4d 



107 8 



113 



Nitrile, 80 1, 1- 
Menthyl ester, 

4! 

124 

Pimelic acid 


223'’ 

di 206, 

mono 


di 136 6 

di 175 





subi 


al 

108 9 
di 

155 6, 
me ai - 

W 







125 

2-Toluic acid (2-Methylbenzoic 


259'*' 

144 

125 

90 7 

57 

142 8 





acid) 







(cor) 




126 

Allylmalonic acid 





46, al 




di b p 

Mononitnle, b p 







1 




222-3 

223. Dinitnle, 
bp 217 8 

127 

(4-Chiorophenyl) acetic acid 

105-6, 104 


190 

164 5, 



175, al 


32, b p 

r?-ToIuidide, 190, 






al 





260 

bz Nitrile, 30, 
b p 265-7 

128 

A^-Cyclogeranic acid (1,5,5-Tn- 


138" 





120 l,bz- 


bp 101 



methylcyclohexene-6-car- 

boxyiicacid) 







pet eth 


210 


129 

fZ-Campholic acid {d- 1,2,2,3- 


255 


91 



80, r// 90 

bp 208 

bp 220 

Nitrile, 73, An- 


Tetramethylcyciopentane-1 - 










hydride, 56, d 1 


carboxylic acid) 










66 

130 

Atropic acid (1-Phenylacrylic 

106-7, w 



134 



121 2,w 


bp 124'“, 


1 

j 

acid) 









1 52605 


131 

/-Campholic acid 

106-7 

250 





78-9 

b p 211 

bp 228 

Anhydride, 57 8 

132 

Azelaic acid (Heptane-1,7- 

106 5 

>360 si 

di 201 

mono 

di 43 8 

di 130 6 

mono 





dicarboxylic acid) 


d , 

2 

107-8, 



93-5, 







237‘* 


dll al , 



di 175 









di 












186 7 







133 

Methylneopentylglycolic acid 

109 






116 




134 

/rflrtj-4-Methylcyclohexane- 

III 




i 


226 





carboxylic acid 











135 

c/s-ck'-Chloroaltocinnamic acid 

111 

1 


138 9, 



134, bz 

b p 

bp 157 







al -w 




153 4** 

8 ‘", Df 












1 1569 












n25 

1 5525 


136 

EtbyJjnaJonJC acid 

111 



150 

75 


di 214 




137 

3-Toluic acid (3-Methy!- 

111 3, 

263, 

118 

126 

86 6 

108 

94,97 





benzoic acid) 

110-1 

subl 









138 

O-Benzoyllactic acid (Lactic 

112 






124 


bp 288 

Nitnle, bp 269- 


acid benzoate) 










70,1-Naphth- 
ylamide, 155,2- 
Naphthylamide, 
177 

139 

2,4,fr-Triethylbenzoic acid 

113 






156 




140 

2>Phenylbenzoic acid 

113 






177 




141 

1 1-Naphthyl igivoxviic acid 

113 






151 




142 

Brotnomalonic acid 

113d 


d, 217, 




di 181, al 

di b p 

di b p 

Dinilrile, 65-6 





ac a 





215-25 

233-5d 


143 

(4-Broniophenvl ) acetic acid 

I14,subl 








30 

Nitnle, 46 7 

144 

2-Acetvlbenzoic acid (Aceto- 

114-5 









Oxime, 159, 2,4- 


phenone-o-carboxylic acid) 






■ 




Dinitrophenyl- 
hydrazone, 186 


♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XM. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, “C 

P- 

Toluidide 

Anilide 

/vNitro 

benzyl 

ester 

/vBromo- 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

145 

Pyrotartaric acid (Methyl- 

115 


164 

mono 



di 225 





succinic acid) 




159,et 

ac 

123, 

chi 

di 200 






i 

i 

1 

146 

2-Phenoxypropionic acid 

115-6, 


115 

117 



132 3,130 






112-3 



118 9 







147 

3-Benzoylpropionic acid 

116 



150, 145 



145'6,w 


18 9 

Semicarbazone, 












181d 

148 

Benzylmalonic acid 

117d , 121 



di 217 

di 


di 225 



Dimtnie, 91, 79 







119 5 






149 

t/ /-Tropic acid (3 Hydroxy-2 

117 8 






169 





phenylpropionic acid) 

d 130 










150 

Cuminic acid (4 Isopropyl 

117-8,al 






133 


b p 263 4 

Nitrile,bp 243- 


benzoic acid) 










4734 

151 

d /-Mandelic acid (a-Hydroxy- 

118,d 


172, al 

151 2, 

123 4 


133 4 





phenylacetic acid) 

133 / 



ai 



(cor ) 






134 










152 

/-Arabonic acid 

118 9,al 


200 

204 



136, me 



o-Toluidide, 172 









al 




153 

a-Chlorodiphenylacetic acid 

118-9d , 



88 



115 


43 4 

Anhydride, 219 



bz -Igr 










154 

d /-Citramalic acid (d 1-2- 

119 






mono 

di bp 


Me eth ,90 2 


Hydroxy-2-methylsuccinic 

acid) 







140 1 

112 “ 


El eth , 81 3 

155 

Anilinomalonic acid 

119d,al- 



mono 



di 156 

di 68 

di 45, al 




Igt 



157d , 
w di 
162, 

246 7, 

ac a 







156 

4-Chloroiiiiandeiic acid 

119 22, 






122 3 



Nitrile, 43 



112 3 









Me eth 85-8, 
bz pet eth 

157 

(3-Nitrophenyl-) acetic acid 

120 






110 




158 

C{5-2-Broinoallocinnamlc acid 

120 






129 

b p 

b p 











111 “®, 

173 4“ 











Df 

Df 











1 4726 

1 3713 


159 

3-Furoic acid (3 Furancar- 

121 






169 





boxylic acid) 











160 

1-Cyclopentenylcarboxylic acid 

121 


122 

126 



mono 1 




161 

Cetylmalonicacid (Heptade- 

121 5 2 0, 







di 44, eth 

di 22 



cane-1,1-dicarboxylie acid) 

ac a 






130 50d ,! 
Igr -al 1 




162 

CK-l,3-Cyclopentanedicar- 

122 trans 






226 





boxyiic acid 

161 










163 

d I-lrans-Camphenlc acid 

122 3, 



di 165, 



di 231 2, 





{d /-/rflrt9-Camphene- 
camphonc acid) 

ac a 



ac a 



ac a 

1 



164 

Benzoic acid 

122,4, at 

249 

158 

160, 

89 

119 0 

130 

b p 199 6 

bp 2126 




100 , subl 


1 

boil 

50% al 







165 

3,3«3-Trichlorolactic acid 

124 



164 



96 




166 

3-Nitrosalicylic acid 

125(hyd ) 






145 




167 

Diethylmalonic acid 

125 



! 

di 91 


mono 146j 












d, 224 




168 

]J4-Tetradecanedicarboxylic 

126 



163 








acid 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

P- 

Toluidtde 

Anilide 

p-Nitro- 

benzyl 

ester 

p-Bromo- 

phenacyt 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

169 

2,4-Dimethylbenzoic acid 

127(anh ) 
90(hyd ) 



141 







170 

m-2-Chloroallocinnamic acid 

127 










171 

2-Benzoylbenzoic acid (Benzo- 

128,91 



195 

100 4 


165 (cor ) 

52 




phenone-2-carboxyhc acid) 

(+1 

H3O), 

w 










172 

1,10-Decanedicarboxylic acid 

128 






185 




173 

2-Thenoic acid (2-Thiophene- 

129 






180 





carboxylic acid) 








i 



174 

4-Bromopyromuclc acid (4- 

129 






155-6 


29 bp 



Bromofuran-2-carboxylic 

acid) 









235 6 


175 

Maleic acid (m-Butenedioic 

130 


di 142, 

mono 

dt 91 

168 70, 

mono 



Heated at 160— ► 


acid) 

(+30% 


eth 

198, 

(cor ) 

190 

172 3, 



anh , 60, b p 



Fumaric 



187, 



w 153 



202 



a ), 137 



yel, 1 



sl 6 ,di 






(pure) 



al, , 



260, 181, 









187, al 



me a) 




176 

Tribromoacetic acid 

131, 135 

245d 





122 




177 

(I-Naphthyl)acetic acid (1- 

131, 135 



I55,al. 



180 1, 





Naphthaleneacetic acid) 




159 6 



at 




178 

/ra/}5 •oi'Bromocinnainic acid 

131-2 






119 

23 

bp 294-6 


179 

2,5-Dimethylbenzoic acid 

132 



140 



186 




180 

Cf5-/?-Chloroallocinnamic acid 

132 


142 

134 5 



76 

34 

bp 265 












sl d 


181 

trans-Cinnamic acid 

133 

300 

168 

153,109 

1168 

145 6 

147 8 



Nitrile, 20-1, 












bp 255 6 

182 

Chloromalonic acid 

133 



di 118, 



di 170 

di hp 

di hp 

Di*/?-bromo- 






w 





111 

anilide 239 

183 

Sebacic acid (Decanedioic acid, 

33, subi 

243" 

di 201 

mono 

dt 

di 147 

mono 170, 



Phenylhydrazide, 


Octane-1,8-dicarboxylic acid) 




122 3 , 

73 5 , 


di 210, 



194 






di 

72 6 


208 









2012 







184 

2>Furoic acid (2>Furancar- 

133-4, 132 

230-2 

170 5, 

123 5. 

133 5 

138 5 

142 3 


34, b p 



boxylicacid, Pyromucicacid) 



al 

af 





195 


185 

Maionic acid (Propanedioic 

134 8-9 


mono 

mono 

di 85 5 


mono 


di b p 

Phenylhydrazide, 


acid) 



156d , 

132, 



106 10, 


199 

194 





di 

di 230. 



di 170, 








252-3, 

227-8, 



w -al 








al 

al 







186 

O-Acetyisaiicyiic acid (Aspirin) 

135, rapid 

140d 


136 

905 


138 



Phenacyl ester. 



htng 









105 

187 

)3-Camphoiytic acid (1,5,5-Tri- 

135 

247-9, 

114 

104, al - 



130 

bp 

bp 214 



methylcyclopentene-2- J 
carboxylic acid) 


255-6 


w 




203 4 



188 

2'AnUinoisovaleric acid 

135, w 






102 3 


bp 275- 












80 


189 

Acetonc-13-dicarboxylic acid 

135d ,et 



di 155, 






Oxime, 53 4 w 



ac 



al 






Acids or alkalis 
—► acetone b p 

56 + CO 2 

190 

d /-m-Camphenic acid (d / cis- 

135-7 



di 212 



di 225 





Camphenecamphoric acid) 











191 

Phenylpropiolic acid 

136-7, 


142 

128, 

83 


99-100, 



Melts under w at 



subI 



126, 



109 



80 






125 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


I 


No 

Name 

Melting 
point, ’C 

Boiling 
point, *C 

P- 

Toluidide 

Anilide 

p-Nitro-! 

benzyl 

ester 

/vBromo- 

phenacyl 

ester 

Amide 

! 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

192 

/r^ns-Glutaconic acid 

136-8 



mono 






Acetic anhy- 






167, 






dride —* anh 






di 228 






88 

193 

3'Ethoxybenzoic acid 

137 






139 0- 5 




194 

Methylmalonic acid 

137,138d 


mono 




217, 206 








145d , 












di 










! 


228, 












214 








195 

trnns-a-Chlorocinnamic acid 

137-8 


116,al 

118.al 



121 2 

33 

bp 












209”, 












Df 












1 1719, 












n25 ' 

1 5705 


196 

3-Thenoic acid (3-Thiophene- 

138 





130 

180 





carboxylic acid) 











197 

ns-Cyclobutane-l ^-dicar- 

138 






di 228, w 

di b p 

di b p 

Anhydride, 75 


boxylicacid 








225 

238-42”" 

71-3 

198 

2-Pyridinecarboxylic acid 

(Picolmic acid) 

138 






107 




199 

(3>Chloromethyl)benzoic acid 

138, w 






124 


b p 

Nitrile 67 a! 











168 9“ 

b p 258 60 

200 

5-Chloro*2-nitrobenzoic acid 

139, w 



164, eth 



154, eth 

48 5, me 


Methylamide, 










al 


134, al -w , Di- 
methylamide, 

104 5 

201 

Anhydrocamphoronic acid 

139 



202 3 




a 138, 












d 45 



202 

Butane>14,4-tricarboxylic acid 

139 40, 



mono 





/ri b p 




bz -et ac 



177 





175 6‘*, 
D” 

1 0726 


203 

meso-TskTi^uc acid 

140 



mono 

93 


di 187, 



Diphenylhydra- 






193-4, 



189 90, 



zide 245 






pa 



di! me 









yel , w 



al 




204 

3-Nitrobenzoic acid 

140 


162 

154 

141 

132 

143 

78 5, 70 

47, 40-1 


205 

3-Bromo-4-toluic acid (2- 

140 






137, subl 



Nitrile, 47 


Bromo-4'methylbenzoic acid) 











206 

2-Chloro-4-nitrobenzolc acid 

140-2 



168 



172, al 

73-5 



207 

(2-Nitrophenyl) acetic acid 

141,138 






161 




208 

Furanacrylicacid (;g-(2-Furyl)- 

141 

286 





168 9 





acrylic acid) 











209 

2-Anilinobutyric acid 

141 



92, al 



123, w 


26, bp 

Nitrile, 39 











278 


210 

(2-Naphthyl)acetic acid (2- 

141-2,143 






200,205 





Naphtha leneacetic acid) 











211 

4-Chlora-2-nitrobenzoic acid 

142, w 






172, al 

41 3 


Nitrile, 98 

212 

(rans-|3-Chiorocinnamic acid 

142 


122-5 

128 



118 

29 

bp 293 


213 

2-ChiorobeRzoic acid 

142,140 


131 

114, 

106 

106 

142,202 

bp 234 

bp 243 







118, 












pet 












eth 







214 

(2-Bromophenoxy)acetic acid 

142 5,al 






151,al 


bp 160 







i 

i 





70” 



* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Xll. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, °C 

Boilmg 
point "C 

P- 

Toluidide 

Anilide 

p-Nitro 

benzyl 

ester 

p-Bromo 

phenacyl 

ester 


Methyl 

ester 


Miscellaneous 

215 

Suberic acid (Oclanedioic acid. 

144, 139 


dl 218, 

mono 

dl 85 

dl 144 2 

mono 


dl b p 



Hexane- J ,6-dicarboxyJjc acid) 

4] 


219 

128 9, 



125 7, 


282 6 







dl 



dl 216-7 









186-7 







216 

Asaronic acid (2,4,5-Tn- 

144,bz - 

ca 300 


154 5 



184 5 

97 5, yel 

72, yel 

Nitrile, I12-4,al 


methoxybenzoic acid) 

pel eth 










217 

(2-Chlorophenoxy) acetic acid 

145 6, w 



121 



149 5 

b p 

32 











186 8 



218 

2'Nitrobenzoic acid 

146 



155 

112 

107 

176 

bp 275, 

30, bp 











269, DJ" 

1 286 



219 

Phthalonic acid 

146 



mono 



a I79d 



Phenylhydrazone, 






176 dl 

208 



0 155d 



171 2 

220 

(2>Hydroxyphenyl) acetic acid 

147 149. 






118 






141 










221 

2'Amlinovaleric acid (2- 

147^8, 






99,etb - 



Nitrile, 51, pet 


Andinopentanoic acid) 

al -w 






pet eth 



eth 

222 

Diphenylacetic acid 

148 


172 3 

180 



167 5 8 0 




223 

DiglycoHc acid 

148,142 


mono 

mono 



mono 135 








148, w 

118, 
dl 152, 
eth al 
(2 1) 







224 

Oxanilic acid 

148 9 



dl 154 



228 




225 

(4‘Hydroxyphenyl) acetic acid 

148 50, 






175 



Benzodte of amide. 



148, w 









167 9 

226 

2'Bromobenzoic acid 

150 



141 

110 

102 

155 

bp 243 4 

bp 254-5 


227 

Benzilic acid (a-Hydroxy- 

150 


189-90 

174 5 

99 5 

152 

153, chi , 

74-5 

34 

Acetate, 98, ac a 


diphenylacetic acid) 







154 5 




228 

Citric acid (2-Hydroxypropane- 

153 (slow 


in 189 

in 192, 

in 102 

in 148 




Triphenyl ester, 


1,2,3-tricdrboxylic acid) 

htng ) 


al 

al -w 



5d 



124 

229 

(4-Nltropheny))acetic acid 

153 



198 


207 

198 




230 

2,5-Dichlorobenzo(C acid 

153 






155 




231 

Phenylmalonic acid 

153 






233 




232 

Adipic acid (Butane 1,4- 

,153^ 

216'=' 

241 

mono 

106 

154 5, 

mono 

3, bp 

dl 8, 

Diphenyl ester. 


dicarboxylic acid) 

^(co^ 



151 3 

w dl 


152 6 

125 30, 

w , dl 

162'" 

b p 

112 '", 

105-6, al -w 






240 1 

dl 



220 


fp 0 


233 

(4-Bromophenoxy jacetic acid 

153-4 dl 







54, dl 

Phenyl ester, 73, 
al 

Oxime, 159 

R 

Phenylpyruvic acid 

154 









8 

3-Bromobenzoic acid 

155 



136 

105 

120 

155 

31 2 

bp 254-5 



2,4y6-Trimethylbenzoic acid 

155, 153 






188 




8 

2-Chloro-4>methylbenzoic acid 

155-6 






182 



Nitrile, 61-2, 












subi 

238 

(4-Chlorophenoxy )acetic acid 

155 6, w . 



125 


136 

133 

b p 

49 




158 







177 80 




3>( NNaphthyi ) propionic acid 

156 






104 




iBn 

Tartronic acid (Hydroxy- 

156 8d 






dl 198, 





malonic acid) 







dll al , 
195-6d 




241 

Benzoylpyruvic acid 

156 8d 






138d 

59,62 

46 

1-Oxime, 98- 



(+1 









lOOd (+1 HjO) 



H.O), 
ai -w 

L_ 






_ 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point “C 

Boiling 
point °C 

P- 

Toluidide 

Aniilde 


/>-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

242 

Cyclobutane-l,l-dicarboxylic 

157, w 



di 214 



di 275 7 


b p 

Dihydrazide 


acid 

158 



5 





218 
di b p 

222 6 

109 10 al -w 

243 

3-Chlorobenzoic acid 

158 155 



122 5 

107 

116 

134 

21 b p 

b p 245 







al 




231 



244 

Salicvlic acid (2 Hydroxv- 

158 3, 


156 

136 

97 8 

140 

142 139 

-S 6 b p 

1 3 b p 



benzoic acid) 

subl 







223 3 

234 




at 76 








231 5 


245 

I'Naphthoic acid 

161 2 



162 3 


1355 

202 205 






(cor ) 



164 







246 

2 -Iodobenzoic acid 

162 



141 

III 

143 

110 

184 



247 

2-Anilinopropionic acid 

162, w 



I27,al 



144 


bp 272 

Nitrile, 92, al 












N-Acetyl, 143, 

248 

4>Dibenzothienylacetic acid 

162 






206 




249 

Alloxanic acid 

162 3d. 






191. w 

171,et ac 

115, acel - 

Phenylamide 99, 



eth 








chi 

eth 

250 

5-Chloro-3-nitrosalicylic acid (5- 

163 






199 


91,al 



Chloro-2-hydroxy-3-nitro 
benzoic acid) 











251 

2-Benzofurylacetic acid 

163 






210 




252 

Cholanic acid 

164,ac a 






175 


93-4, 80% 

[a]i) +2! 74 in 











al 

chi, Propyl ester 
56-7. Butyl 
ester, 53 

253 

4>Nilrophthalic acid 

165 


mono 

192 



200 d 








172 








254 

Itaconic acid (Methylene- 

165 



mono 

di 90 6 

di 117 4 

di 191 2 





succinic acid) 




' 151 5, 

1 eth 



8 .al 




255 

5>Bromosalicylic acid (5- 

165 



222 



232 

61, b p 

50 



Bromo-2-hydroxybenzoic 

acid) 








264 6 


j 

256 

6-Chloro-3-nitrobenzoic acid 

165, w 






178.W 

73, me al 

28 9 

Nitrile, 105-6 

257 

3,4-Diinethylbenzoic acid 

166, 164 



104.108 



130 




258 

Tricarballylic acid (Propane- 

166 



m 252. 


tn 

tn 205 





1,2,3-tncarboxylic acid) 




PhNOi 


138 2 

7d 




259 

Mesitylenic acid (3,5-Dimethyl- 

166 






133 





benzoic acid) 











260 

f/./-Phenylsuccinic acid 

167-8,84 


mono 

mono 



mono (a) 






(anh ). 


(a) 

(a) 



158 9 






d! 173 


175. 

175. 



mono (|S) 






4 


mono 

mono 



145. di 








(« 

(/») 



211 








168-9 

171. 
di 222 







261 

Mesityiacetic acid 

168 






210 




262 

3 -Chloro-4-hydroxyben2oic acid 

169 70, 






180 2 

106 7 

77 8 

Nitrile, 155 



w , 164-5 










263 

f/'Tartaric acid 

169 71 



mono 

di 163 

di 204 

mono 



Phenylhydrazide, 









171-2. di 



240 



1 



194 
(cor), 
ac a . 

di 

263 

4d , al 



196d , al 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XU. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point *C 

P- 

Tolutdide 

1 - 

Anilide 

' ! 

p-Nitro- 

benzyl 

ester 

p-Bromo- 

phenacyl 

ester 

Amide 

Methyl 

ester 

_1 

Ethyl 

ester 

Miscellaneous 

264 

Azobenzene-3>carboxylic acid 

170 1. 






198-9, 






or , al 






or, al 




265 

2,2-Diphenylpropionfc acid 

171 175 






149 




266 

8 -Chloro>l>naphthoic acid 

171 2, 






207 5, red. 


50 




al -w 






al 

1 



267 

4-Bromo>2,5-dimethylbenzoic 

171 5 2 5, 






209-10 



Nilnie, 103-4 


acid 

Igr 










268 

S-Chlorosalicylic acid (5- 

172 w 






226-7 

50, bp 

25 

Nilnle, 165-7, 


Chloro-2-hydroxybenzoic 








249d 


Phenyl ester. 


acid) 




1 




1 


81-3, Me eth , 
81-2, Et ester, 

118 

269 

4-Chloro>2-methylbenzoic acid 

172 






183 


bp 258 

Nitrile, 67 

270 

2,4-Dibrofnobenzoic acid 

174 



i 



198 




271 

3-Ald6hydeobenzoic acid (3 

175 






190d 

53 

b p 278 

Nitrile, 79-81, 


Formylbenzoic acid) 




i 




1 


eth , Semicar- 
bazone, 265, 
Phenylhydra- 
zone, 164 

272 

3>Thianaphthenecarboxylic acid 

175 



173 



198 




273 

Apioiic acid (2,5-Dimethoxy 

175, w 







71-2, w 


Nitrde, 135 5, 


3,4-methylenedioxybenzoic 

acid) 










al -w 

274 

Allomucic acid (2,3 4,5-Tetra- 

176d ,w 






175 6,w , 


di 139-41 

Polyphenylhydra- 


hydroxyadipic acid) 







d, 209d, 


al 

zide, 2]8d, al 

275 

8 -Bronio-l-naphthoic acid 

178, bz 



i 

151,al 



179-80 

33, pet 1 

52, pet 











eth 

eth 


276 

3-Phenanthrylacetic acid 

178 






176 




277 

Acetylenedicarboxylic acid 

179 






di 294d 




278 

4-Toluic acid (4-Methylbenzoic 

179 80, 

275 

160, 165 

144 5, 

104 5 

153 

160,158 





acid) 

subi 182 

(cor) 


148, 












140 







279 

6-BroinO'3>nitrobenzoic acid 

180 



166, al 



197-8 

82 

66 

Nitrile, 117, subl 

280 

S-Bromo-2,4-dimethylbenzoic 

180 1 






197 5-8 5 



Nitrile, 88-9 


acid 











281 

Veratnc acid (3 4 Di 

181(anh ) 



154 



164 




1 

methoxybenzoic acid) 











282 

A'-Benzovlanthranilic acid 

181 



279 



218-9 

100 

98 

Nitnie, 156 

! 

(2 Benzamidobenzoic acid) 







j 




283 

4-Chloro-3-nitrobenzoic acid 

181-2 



131 



156, al 

83, me al 

59, yel 

Nitrile, 100-1 

284 

3,5-Dinitrosalicylic acid (3.5- 

182 (anh ) 






181 





Dinitro-2-hydroxybenzoic 

174 











acid) 

I+IH^O) 










285 

4-F)iforobef}zo)c acid 

182 182 6 






154, 154 5 



Nitrile, 35 

286 

4-Chloropicolinic acid (4- 

182d 






158,152-4 

57-8 


Phenyl ester, 68, 


Chloropyridme-2-carboxylic 

acid) 










pet eth 

287 

2,4-Dinitrobenzoic acid 

183 




142 

158 

203 




288 

2>Naphthoic acid 

184,185 5 


192, al 

171, bz. 



192-3, al, 









173 



195 




289 

3-Bromosalicylic acid (3- 

184 






165 



Nitrile, 49-50 


Bromo-2-hydroxy benzoic 
acid) 











290 

2>Anilinoisobutyric acid (2- 

184 5, 



155, al 



136 



Nitrile, 93-4, al 


Anilinoisobutanoicacid) 

w 










291 

4-Anisic acid (4-Methoxy- 

184 6, 

275-80 

186 

169-71 

132 

152 

167,162- 





benzoic acid) 

184 2 






3, w 





i 

(cor) 






1 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

P- 

Toluidide 

Anilide 

/7-Nitfo 

benzyl 

ester 

/7-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

292 

(2-Carboxyphenyl)aceCic acid 

185,180 






228 





(Homophthalic acid) 











293 

Acetylanthraniiic acid 

185, ac a 



167 8, 



177,al 



Nitnle, 133, w , 






al 






jV-Methylamide, 
172 al 

294 

Succinic acid (Butanedioic acid. 

185,182 8 

235d 

mono 

mono 

di 88 

di 211 0 

mono 157 





Ethane-1,2-dicarboxylic acid) 



179 

148 5, 



di 260d , 








80, di 

di 230, 



w 








254 5- 
5 5, 

260 

al 







295 

S-Bromopyromucic acid (5- 

186, w 






144 5 


bp 234 

Hydrazide 


Bromofuran-2-carboxylic 










135 5 6 0, 


acid) 










Azide, 66 7 

296 

Hippuric acid 

187 



208 

136 

151 

183 




297 

3-!odobenzoic acid 

187 




121 

128 

186 




298 

S-Bromo-2>toluic acid (4- 

187. subl 






180 



Nitrile, 70 


Bromo-2-methylbenzoic acid) 











299 

2-Cyanobenzoic acid (Phthalic 

187.192 






173 

151 

70 



acid mononitrile) 











300 

3-Nitroanisicacid (4-Methoxy‘ 

187 



163 








3-nitrobenzoicacid) 











301 

Fluorene-2-acetic acid 

187 




1 


266 




302 

Coumarin>3<carboxyiic acid 

187d ,w 



250 



236 

116-7 

94 

Nitrile, 182 

303 

d-Camphoric acid (1,2,2- 

187 5-8 0, 


(a) 

mono 

65 5 


mono {a- 

(«) 77 

(a) 47 8 



T rimethy Icyclopentane-1,3- 

/ 187, 


212-4, 

(«) 



amide-d- 

(d) 86 

(d) 57 



dicarboxylicacid) 

d.l 202, 


(d) 

204, 



acid) 

di b p 

di b p 




208 


190-6 

209 



176, 

263 4 

285 6 







10, 



mono 









mono 



(d- 









m 



amide-a- 









196, di 



acid) 









226, di. 



182-3, di 









1 226 



192-3 




304 

3<Bromophthalic acid 

188 








mono 

Anhydride, 132-4 











127 8 


305 

4wBromo-3,5-dinitrobenzoic acid 

188, al 






188, pa 

125 me 

118, al -w 










ye! , al - 

al -w 



306 

Butane-1,23,4wtetracarboxylic 

189, w 



187 



di 181d , 

tetra 

di 168 w 

Heating —► 


acid (low melting form) 




(rapid 



dll 

75 - 6 , w 


monoanh of 






htng ), 



H 2 SO, 



high melting 






' al -w 



tetra 



form 









310d ,w 




KQ 

Anthroxanic acid 

190, 196d 






211-2, w 

70 

64-5 



a-Chrysenic acid (a-2- 

190 






169 70 

63 




Naphthylbenzoic acid) 


j 









309 

/-Ascorbic acid 

I90d ,d./ 









[a]^“ +48mme 



168-9 









al, Diphenyl- 
hydrazone, 

178d , red, D\-p- 

nitrophenyl 

hydrazone 

262d ai Di 

2 4 dmitro 
phenylhydra- 
zone, 282d , 
br -red 


'Derivative data given in order m p., crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing tn.p. )* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point *C 

p- 

Toluidide 

Anilide 

/vNilro 

benzyl 

ester 

/yBromo 

phenacyt 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

310 

Chlorofumaric acid 

191 2, 



186,al 

dl 



dl b p 

dl b p 

Ethyl ester amide, 



ac a 




138 5 



224 

250 sl d 

102 

311 

A^-Methylacetylanthranilic acid 

192 3 





155 




^-Methylamide, 






1 






171 2 A-Ethyl- 
amide, 140 

312 

Coumarilic acid (Coumarone- 

192 3,w 

310 5 


159 



159 


27 

Nitrile, 36, 


2 -carboxylic acid) 


sl d 








Phenyl ester, 101 

313 

Dimethylmalonic acid 

193,subl 




83 6 


dl 269 




314 

//’j/u'-Aconitic acid 

194 5d 



di 189, 


/r; 186 

m 250 — 



Heat — ► Itaconic 



(cor), 



CIS, j 



br. 



acid, 165 



as 125 



mono 



260 — 




1 


—► Iran y 



I70d, 



sinters 






on heal- 



a) 









ing 










315 

Benzylidenemalonic acid 

195 6d 






dl 189 90 

dl 44 

85, dl 32 

Mononitrile, 183 












Dinitnle, 87 

316 

4-Ethoxybenzoic acid 

198 195 6 



169, 



202 









170 












172 







317 

r/’^nj^-3-Nitrocinnamic acid 

199 cts 




174 

178,173 

196 






138 










318 

Chrysodiphenic acid (2-Phenyi- 

199 






X'mono 

\-mono 




naphthalene-1,2'-dicarboxylic 







275, 

171 5, 




acid) 







T~mono 

me al , 











220 

2'-mono 
124, 
dl 90 



319 

3,4-Dihydroxybenzoic acid 

199-200d 



166 

188 


212 

134 5 w 




(Protocatechuic acid) 











320 

3-Hydroxybenzoic acid 

200 ,subl 


163 dll 

156 7, 

106 8 

176, 

170 167 








at 

w 


176 1- 

w 









155 


4 





321 

Phthalic acid (Benzene-1,2- 

200 6,191 


mono 

mono 

dl 

dl 

mono 





dicarboxylic acid) 

(sealed 


150 

170 

155 5 

152 8 

149, 






tube). 


(slow 

di 



di 220 






230 


htng ), 

253-5 









(rapid 


160 5 










htng ) 


(rapid 





















3,4-Dichiorobenzoic acid 

201 2, 

1 

1 




133 






208 9 










02 ^ 

jd-Chloromethyl) benzoic acid 

203 






173 



Nitrile, 79 80, 












al,bp 263 

324 

5>Bronio-2-oitro-4-toluic acid 

203,200 






191 


61 

j Nitrile, 132 


(2-Bromo-4-methy!-5 nitro- 
benzoic acid) 











325 

4-Bromo-3-nitrobenzoic acid 

203 4 



156, or - 
yel, a! 



156 

104 

Id 

Nitrile, 120 

326 

^,/-Tartaric acid 

203-4 



di 

dl 


dl 226, 






(+1 



235-6 

147 6 


w -me 






H^O) 

205 6 






al 

i 





(anh ) 










327 

m-Apocamphoric acid 

204, w , 



mono 






Anhydride, 178, 



trans 



212 






al 



190-1, w 










328 

3^5-Dinitrobenzoic acid 

204-5 



234 

157 

159 

183 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 




Anilide 






Miscellaneous 

329 

Mesaconic acid (Methylfumaric 

204 5 


mono 

mono 


■1 

mono (or) 





acid) 

(cor ), 


(«) 

(«) 

(cor ) 


222 , 






subl 


196, 

202 , 



mono (/?) 








di 

mono 



174, di 








212 ,al 

m 



176 5 









163, 












dt 












185 7 







330 

5>Bromo-3-nitro-4*toluic acid 

206 






171 



Nitrile, 130, subl 


(6'Bromo-4-melhy)-2-nitro- 
benzoic acid) 











331 

Anthracene>9-carboxylic acid 

207, pa 







111 , yel 


Nitrile, 170-2, 


(mwo-Anthroic acid) 

yel , al 









Igr 

332 

Vanillic acid 

207,210 




140d 




44, b p 












293 


333 

trt7n5-2-Coumaric acid {iran^-2 

207 8d , 




152 5 


209d 



Acetate, 154 5, 


Hydroxycmnamic acid) 

subl , w 









146, bz 

334 

Oxamic acid 

210 



148-9 



419d 




335 

Pentamethylbenzoic acid 

210 






206 




336 

4-Coumaric acid (4-Hydroxy- 

210 3,206 






194 

137 126 


Acetate, 200 5 


cinnamic acid) 

(anh ) 










r/’an5-2-Chlorocinnamlc acid 

212 , yel , 



176 



168 


b p 162" 

Nitrile, 40 


al 







278-9 



338 

2,4>Dihydroxybenzoic acid 

213d (ra- 



126-7 

188 9 


222 



Loses HgO of 


()d-Resorcylic acid) 

pid 









crystallization at 



htng ), 









100 Easy loss 



216d , 









of CO. gives 



217 









m p varying 
from 194 to 236 

339 

2-Bromo-3,5-dinitrobenzolc acid 

213 






i 216, pa 


74, al 










’ yel , 

al -w 











al -w 




340 

4>Dibenzofiirylacetic acid 

214 

- 





212 




341 

Mucic acid 

214d 




310 

225 

mono 






(vanes 






192d , 




^42: 


with 

htng 

rate) 

223 255 






di 220 




^ 3-Chloroanisic acid (3-Chloro- 

214 5 






193 

94 5 



4-methoxybenzoic acid) 











343 

4>Hydroxybenzoic acid 

215,213- 


203-4, 

196 7, 

180 2 

191 5 

162(+1 






4 210 


at 

yel, 


(cor ), 

HjO), w 









w 


184 





,344 

Piperic acid 

216 




145 






{ 345 

3-Chloro-2-naphtholc acid 

216 7, me 






237 

58, me al 





al -w 










346 

3-Nitrophthalic acid 

218 


dt 226 

dt 234 

189 


d! 201d 




347 

Acenaphthene>5>carboxylic acid 

219, bz 






198 



Nitrile, 110-1 

348 

4<Cyanobcnzoic acid 

219,214 



179 

189 


223 

62 

54 



(Terephthalic acid mono- 
nitrile) 











349 

4>Phenylb€nzoic acid 

221 






223 




350 

3-Hvdroxv-2-naphthoic acid 

222 3 


221-3 

243-4, 



217 8 









ac a , 



(cor), 









249 



yel , al 









(cor ) 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Xll. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


t 


No 

Name 

Melting 
point 'C 

Boiling 
point *C 

P 

Toluidide 

Aniitde 

p Nitro 
benzyl 
ester 

p-Bromo 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

351 

4-Hydroxy-2-naphthoic acid 

225 6 


206 




217 8 




352 

5>Bromo>3-nitro-2'toluic acid 

226 






235 



Nitrile, 106-7, 


(4-Bromo-2-methyl 6 nitro- 
benzoic acid) 










subl 

353 

9-Fluorenecarboxylic acid 

227 230, 






251 






225 










354 

Biphenyl-2,2''dicarboxylic acid 

227 233 



mono 

di 187, 


mono 193, 





(2 2 Diphenic acid) 

229 



m,di 

182 6 


190 \.di 









229- 



212 , w 









30, al 







355 

Methyliminodiacetic acid 

227d 






mono 169, 












di 169 




356 

2«4,6-Trinitrobenzoic acid 

228 






264d 




357 

Piperonylic acid 

229,228 






169, al 




358 

S-Nitrosalicylic acid 

229 30 



224 



225 




359 

4-Chloro-3-hydroxy-2>naphthoic 

23i,yei 



1 



225 

116, yel 




acid 











360 

I'Phenanthroic acid 

232 



1 



284 




361 

3>Pyridylacrylic acid 

233 






148 




362 

4>Bromo-3-hydroxy-2-naphthoic 

233-5d , 



161-2 






Acetate, 183 


acid 

yel , a( - 












ac a 










363 

4-Chloro-]-hydroxy-2>naphthoic 

234, al 


143-4 

180-1 




120-1 

92-3 

0 -Toluidide, 148- 


acid 










9, m-Toluidide, 
188-9 

364 

3-Chloro-2-nilrobenzoic acid 

235 w 



186 







365 

Benzophenone-2,4-dicarboxylic 

235, w 






di >288 

di 107 




acid 











366 

S-Bromo-2-hydroxy-3-toluic 

236 



125, 



75-8 

109 

75 



acid (5 Bromo-2-hydroxy 3- 
methylbenzoicacid) 




al -w 







367 

2>Thianaphthenecarboxylic acid 

236 






177 




368 

Bulane-l,2,3,4-lelracarboxylic 

236-7 



di 168, 



\d, 169d 

teira 


Di-imide, 320d , 


acid (high meiting form) 

(slow 



acet 




63-4,Igr 


w 



htng ) 



(slow 












htng ) 







369 

7-BromO'l-naphthoic acid 

237 (cor ), 



202 , 



247, 

55 (cor ), 

46 




60% al 



al -w 



50% al 

60% me 
al 



370 

3-Pyridinecarboxylic acid 

237 8 


150 

85, 132, 



128,122 





235,232 



bz- 

Igr . 

265, w 







371 

fza/i5-2-Nitrocinnamic acid 

240, CIS 




132 

141 

185 






146-7 










372 

2-Chloroquinoline-3-carboxyiic 

240 






200-1 





acid 











373 

4-Nitrobenzoic acid 

241 


204,192 

211,204 

168 

137 

201,198 

96 

57 


374 

Azobenzene-4-carboxylic acid 

241,red. 






224-5,red 

123-4, or. 

86-7, or - 

Nitrile, 120-1, 



al 







me al 

red, al 

br, bz , E*ropyl 
ester, 64, red, 

375 

4-Chlorobenzoic acid 

243,240 



194, al 

129 5, 

126 

179,170 

44 

bp 238 








al 






376 

7-Chloro*]-naphthoic acid 

243, 



185,al- 



237, 

54, 





60% al 



w 



50% al 

60% al 



377 

3-Chlorocinchonic acid 

244, al 



202 , al 



334-5, al - 

89-90, 

645 



(2-Chloroquinoline-4“ 







w ,276-8 

acet 




carboxyiic acid) 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIl. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 


Bolting 
point *C 

P- 

Tolutdtde 

Anilide 

p-Nilro 

benzyl 

ester 

p-Bromo* 

phenacyl 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

378 

S-Chloro*l*naphthoic acid 

245,241-2 






239 


42 

Nitrile, 145 



subi 










379 

Azobenzene-2,2'-dicarboxylic 

245, dk 






mono 

di 101, 

di 85, pa 



acid 

yel , al 






215d , 

red, me 

red, al 










red-br, 
el ac . 
di 294d . 
red-br, 

ac a 

al 



380 

Anthracene-l-carboxylic acid 

245, yel , 






260, al 

108,ac a 


Nitrile, 126, yel , 


(a-Anthroic acid) 

al,252 









Phenyl ester, 
207-9, yel 

381 

2-Ainino-9,IO-an(hraquinone-I- 

250 2, or - 






300, or, 





carboxylic acid 

red 






PhNO, 




382 

4-Broniobenzoic acid 

251-3 



197 

180 


189-90,w 



/7-Phenylphenacyl 












ester, 193 

383 

9-Phenanthroic acid 

251,253 






233 




384 

4-Bromocinnaniic acid 

251 3 



183 




80 



385 

CInchoninic acid (Quinoline-4- 

253 4(+l 






181 

24 

13, bp 

Nitrile, 102 


carboxylic acid) 

or 2 H 3 O) 








173'* 


386 

Gallic acid (3,4,5-Trihydroxy- 

253-4d , 



207 

141 

134 

189 





benzoic acid) 

222-40d 










387 

l-Acenaphthoic acid 

256 






228 




388 

2-Phenanthroic acid 

260 






243 




389 

Cinchomeronic acid (Pyridine- 

260d , w 



di 199- 



3-mono 

^-mono 

4-mono 

Imide, 229-30, 


3,4-dicarboxylic acid) 




206 



200d , 

182 

131-3, 

subl 









4-mono 

4-mono 

bz ,di 










170d , 

154-72, 

b P 










w , di 
163-5d 

di 141 

172“' 


390 

5-Bronio-l-naphthoic acid 

261,256 






241 


48-9 

Nitrile, 147, subl 

391 

Chelidonic acid (-)'-Pyrone-2,6- 

262 






245 

di 122 5 

221, di 63 

p-Phenylphenacyl 


dicarboxylic acid) 










ester, 195-8d 

392 

4-lodobenzoic acid 

270, 265 



210 

141 

146 

217 




393 

5-Chloro-2-naphthoic acid 

270, al 



202 5 



186-7 

81 

45 

Nitrile, 144 

394 

3-Phenanthroic acid 

270 






234 




395 

Quinoline-3-carboxylic acid 

272 






198 




396 

l-Chloroanthraquinone-2- 

272, pa 



248 9, 



317, yel 

161 5, yel, 

142,yel, 

Benzyl ester, 135- 


carboxylic acid 

yel, al 



pa 




acet, 155 

at 

6, yel , al 






yel, 












bz - 












ac a 







397 

Anthracene-2-carboxylic acid 

281, yel, 






293-5, 


134-5 



{^-Anthroic acid) 

al 






yel , al 




398 

/rfzns-d-Nitrocinnamic acid 

285 




186 

191 

204,217 




399 

Fumaric acid ({rans-Butanedioic 

286-7, 



mono 

150 8 


270, 300 2 

'di 102, 

mono 66, 

At 230 —► maleic 


acid) 

(sealed 



233 0- 



subl , dt 


di bp 

anh 56 



tube). 



4 5, 



266d 


218 




>200, 



di 









subl , 



313 4, 









293-5 



ac a 







400 

Muconic acid 

289d 






di 240d 



tmns-trans 296- 



(slow 









i.CIS-ClS 195 



htng ), 

306 












(rapid 












htng ) 











• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point ’C 

P 

Toluidide 

Anilide 

p-Ntiro 

benzyl 

ester 

/7-Bromo 

phenacyt 

ester 

Amide 

Methyl 

ester 

Ethyl 

ester 

Miscellaneous 

401 

9,10-A nthraqumone-2- 

290-2, 



258 60 



280, ac 

170 

147 



carboxylic acid 

yel, 






a -bz 






ac a 










402 

940-Anthraquinone>l- 

293 4, pa 



R* 




189, pa 


Nitrile, 247, yel , 


carboxylic acid { 

yel , 



H! 



yel , al 

yel, me 

ai 

ac a 



ac a 



yel, 
PhNOj 




al 



403 

Bromolerephthalic acid 

299 







\-mono 




(2-Bromobenzene-l,4- 








145, 




dicarboxylic acid) 


j 






4-mono 

164 

di 54 



404 

Terephthalic acid (Benzene- 1,4- 

300, subl 



di 334 

di 

dt 225 

di >225 





dicarboxylic acid) 

without 



7, 

263 5 








melting 



PhNO, 







405 

Chloroterephthalic acid (2- 

> 300, w 






di >300 

di 60 




Chlorobenzene-1,4-di- 
carboxylic acid) 











406 

4-PyridinecarbQxylic add 

324 






156 





(Isonicotinic acid) 











407 

9,10-Anthraquinane-2.3- 

240-2, 






mono 



Anhydride, 290 


dicarboxylic acid 

yel , 






>340, 






1 ac a 






: br, ac a 




408 

Isophthalic acid (Benzene-1.3- 

348, subl 




202 5 

179 1 

mono 280, 



Ba salt (+6 HjO) 


dicarbojiyhc acid) 







di 280 



very soluble— 
differentiates 
from Tereph- 
thahcacid 

409 

Beazaphenane-4,4'-dicarboxylic 

subl 







di 224 


Dinrtrile, 204-5 


acid 

<360 







231 



410 

Trimesic acid (Benzene-1,3,5- 

380(cor) 



m 


tn 197 

365d 

in 143-4, 

in 132 3, 



tricarboxylic acid) 




118- 


(sealed 

(cor) 

me al 

al 133 









tube) 



after sin- 






1 

■ 





lenng at 
127 



• Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV 


The derivatives of three classes of compounds (carboxylic acids, acyl halides and acid anhydrides) are 
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl 
halide All of them appear therefore under the same title 

Hydrolysis of acid halide or acid anhydride to the corresponding carboxylic acid 

RCOCl + HjO -> RCOOH + HCl 

Acid 

(RC0)20 + H2O —2RCOONa ” » RCOOH 

Acid 


From the acyl halide in water 

For directions and examples see Wild, p 180 

From the acyl halide with aqueous sodium hydroxide 

See Vogel, p 369, Wild, p 180 

From the acid anhydride with water 

See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, 7 Chem 5oc , 97,1677 (1910) 
From the acid anhydride with aqueous sodium hydroxide 
See Linstead, pp 16 7 Wild, p 184 

Amide * 


RCOOH > RCOCl ■ RCONH2 + NH4CI 

Acid 

chloride 

RCOOH + NH3 —-► RCONH2 

(RC0)20 + NH3 -► RCONH2 

Amide 

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous 
ammonia 

For directions and examples see Cheronis, p 440, Shriner, p 200, Vogel, p 361, Wild, p 181 
From the acid chloride in benzene with aqueous ammonia 

See D Swern, J M Stutzman and E T Roe, 7 Amer Chem Soc , 71, 3017 (1942) 

By passing gaseous ammonia through a benzene or ether solution of the acyl chloride 
See Linstead, p 14, Wild, p 182 
From the neat acid with gaseous ammonia 

See J A Mitchell and E E Reid, 7 Amer Chem 5oc , 53, 1879 (1931) 

From the acid anhydride with aqueous ammonia 
See Wild, p 184,185 

Anilide * 

RCOOH > RCOCl —*^6H5NH2 ^ rcONHC^Hj + 

RCOOH + C6H5NH2 -► RCONHCftHs + 

(RC0)20 + C 6 H 5 NH 2 -► RCONHCfiHj + 

Anilide 

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or m ether 
For directions and examples see Cheronis, p 445, Linstead, p 14, Shriner, pp 98, 200-1, Vogel, pp 361, 
369, 458, Wild, p 182, P W Robertson, 7 Chem 5oc , 115, 1210 (1919) 

From the acid chloride with aniline in aqueous sodium hydroxide 

See Wild, pp 181,219 

From the acid and aniline at high temperatures 

See Vogel, p 362 

•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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C6H5NH3+RCOO" 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

p-Toluidide * 

;)-CH3C6H4NH2 >i ^>i 

RCOOFI --—► RCOCl — -• RCONHC 6 H 4 CH 3 -P 

RCOOH + P-CH 3 C 6 H 4 NH 2 -* RCONHC 6 H 4 CH 3 -P 

(RC 0)20 + P-CH3C6H4NH2 -► RCONHC6H4CH3-P 

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, pp 441,444,458, Linstead, p 
361 

From the acid and/i-toluidine at high temperatures 
See Cheronis, pp 441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 

From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidme in benzene 
See Wild, p 185 

I - and 2-Naphthylamide * 

RCOOH - > RCOCl '-of2C|oH7NH2 ^ rcONHCioH, + CioH 7 NH 3 +Cr 

Naphthvlamide 
(1 or 2 -) 

From the acid chloride with the naphthylamine 

For directions and examples see Cheronis, p 446, P W Robertson, 7 Chem Soe , 115, 1210 (1919) 
p-Nitrobenzyl ester * 

RCOONa + P-NO 2 C 6 H 4 CH 2 X RCOOCH 2 C 6 H 4 NO 2 -P + NaX (X = Cl, Br, I) 

/)-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the aeid, with the p-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, pp 447, 448, Shrmer, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the aeid with p-nitrobenzyl bromide in acetone 
See F F Blicke and F D Smith, 7 Amer Chem Soe , 51, 1947 (1929) 

From the sodium or the potassium salt of the aeid and /»-mtrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, 7 Amer Chem Soe , 39, 124(1917) 

From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water- 
ethanol 

See J A Lyman and E E Reid, 7 Amer Chem Soe , 39,701 (1917) 
p-Bromophenacyl ester * 

RCOONa -(- p-BrC 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 Br-p + NaCI 

/i-Bromophenacyl 

bromide 

RCOOH -1- p-BrC6H4COCHNj » RCOOCH2COC6H4Br-p N2 

p Bromodiazoacelo- /»-Bromophenacyl ester 

phenone 

From the sodium salt of the acid and / 7 -bromophenacyl bromide in aqueous ethanol 


-b /)-CH3C6H4NH3+Cr 
-b H2O 

-b p-CH3C6H4NH3‘^RCOO' 
14, Shrmer, pp 2(X)-1, Vogel, p 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


For directiom and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
1 2 water-ethanol 

See W L JudefindandE E Reid, J Amer Chem 5o<r, 41, 1043 (1920) 

From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 
in 95% ethanol 

See R M Hann, E E Reid and G S Jamieson, J Amer Chem Sec , 52, 818 (1930), C G Moses and 
E E Reid,J Amer Chem Soc , 54, 2101 (1930) 

From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling, J/Imer Chem Soc. 73, 5301 (1951) 
p-Phenylphenacyl ester * 

RCOONa -h p-C 6 H 5 C 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 C 6 H 5 -P -h NaBr 

p Phenylphenacyl bromide 


RCOOH -H P-C 6 H 5 C 6 H 4 COCHN 2 -^ RCOOCH 2 COC 6 H 4 C 6 H 5 -P -b N 2 

p Phenyidiazoaceto p Phenylphenacyl ester 

phenone 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem Soc, 52, 3715 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 

See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling,7 Amer Chem Soc ,73, 5301 (1951) 

Methyl ester 


RCOOH -h CH 3 OH -^^ RCOOCH 3 -h H 2 O 

RCOOH -h CH 2 N 2 -► RCOOCH 3 -h N 2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 

See B Eistert, in Mc/Jioi/s o/Pzcpjzj/ivc Organic C/icmis/ry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH -h C 2 H 5 OH —-• RCOOC 2 H 5 + H 2 O 

RCOOAg -h C 2 H 5 I -► RCOOC 2 H 5 -h Agl 

SOCI2 C2H5OH 

RCOOH -^ RCOCI - — -• RCOOC 2 H 5 -b HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl todide 
See Vogel, p 388 


’"Derivatives recommended for first trial 
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EXPLANATIONS AND REFERENCES TO TABLES Xll, XIll AND XIV (Continued) 


From the acid chloride and ethanol. 

See: Vogel, p. 389. 

NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C 6 H 5 CH 2 SC(NH 2 ) 2 l + Cr ^ [C 6 HsCH 2 SC(NH 2 ) 2 ]'^ RCOO“ + NaCl 

S-Benzylthiuronium chloride S-Benzylihiuronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 

For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 
Bull. Soc. Chim. [5], S, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939). 

From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu¬ 
tion of S-benzylthiuronium chloride. 

See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH -I- HjNNHCtHs ^ RCONHNHCsHj -h H2O 

Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 

For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 
Chem. 5oc., 64, 470(1942). 

From the acid with phenylhydrazine in benzene. 

See: Shriner, p. 201; Wild, p. 152. 


•Derivatives recommended for first trial. 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
1. Acyl Fluorides (Listed in order of increasing b.p.) * 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

‘C 

''d 

Density 

g/ml 

Acid 

Amide 

Anilide 

P- 

Toluidtde 

2 - 

Naphthyl 

amide 

Miscellaneous 


Mp,°C 

1 

Acetyl fluoride 




1 002" 

118 


82 

114 

147 

134 


2 

Propionyl fluoride 

44 6 




141 


81 

106 

126 



3 

Fluoroacetyl fluoride ! 





167 9 

31-2 






4 

Trichioroacetyl fluoride 

66 8 




197 

57 8 

141 

97 

113 



5 

^-Butyryl fluoride 

67 




162 5 


115 

96 

75 

125 


6 

Chloroacetyl fluoride 

73 5 





63 


137 

162 

117 8 


7 

Phthaloyl difluoride 

224 6 

42-3 





220 (di) 

2ii(di) 

201 (<7i) 



8 

Phenylacetyl fluoride 

88-9" 





76 

156 

118 

136 

159 



' Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides a) Liquids I) (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point, 

•c 

Melting 

point 

•c 

"d 

Density 

g/ml 

Acid 

Amide 

Aniilde 

P- 

Tolutdide 

2 

Naphthyl 

amide 

Miscellaneous 

Bp/C 

M p, ”C 

1 

Acetyl chloride 

51-2 


1 3897“ 


118 



114 


134 


2 

Oxalyl chloride 

64 

-12 

1 434'= 

1 488J*' 


101 


246 











(dih- 













yd ) 






3 

Fluoroacetyl chloride 

72-3 




167 9 

31-2 

108 





4 

Acrylyl chloride 

76 


1 4343“ 

1 114f 

140 


85 

105 

141 



5 

Propiony] chloride 

80 


1 4051“ 

1 0651“ 

141 


81 

106 

126 



6 

Isobutyryl chloride 

92 


1 4079“ 

1 0175“ 

154 5 


128 

105 

107 



7 

Methacrylyl chloride 

95-6 


1 4435 


1605 

15-6 

102-6 


1 



8 

Vinylacetyl chloride 

98 




163 


72-3 

58 




9 

n*Bulyryi chloride 

IOi-2 

! 

1 4121“ 

1 0285“ 

162 5 


115 

96 

75 



10 

Pivalyl chloride 

105-6 





35 

154 

129 

120 



II 

Dichloroacetyl chloride 

108 




194 


98 

118 

153 



12 

Chloroacetyl chloride 

108-10 


1 454“ 

1 39975* 

189 

63 

120 

137 

162 



13 

D L*ci>Chloropropionyl 

110-11 


1 440“ 

1 2855” 

185-6 


80 

92 

124 




chloride 












14 

Methoxyacetyl chloride 

113 




204 


97 

58 




15 

DL-Ethylmethylacetyl 

115-6 




176 


112 

110 

93 




chloride 












16 

Isovaleryl chloride . 

115 


1 4136''" 

0 9855' = 

176 


135 

109 10 

107 

138 5 


17 

Acetylglycyl chloride 

115-8 





206 

137 




Hydrazide 115 













Me esier 58 9 

18 

Trichloroacetyl chloride 

118 


1 470“ 

1 6205“ 

197 

57 8 

141 

97 

113 



19 

Cyclopropane carbonyl 

120 



1 1522" 

186 

18 

125 


j 




chloride 












20 

Ethoxyacetyl chloride 

123-4 




207 


80 2 





21 

irans-Crotonyl chloride 

126 


1 46'* 

1 085“ 


72 

161 

118 

132 



22 

n-Pentanoyl chloride (n- 

126 


1 420“ 

1 00045“ 

186 


106 

63 

74 

112 



Valeryl chloride) 












23 

Allylacetyl chloride 

128 



1 074'* 

188 9 


94 





24 

Bromoacetyl chloride 

133-5 



1 908“ 

208 

50 

91 

131 


134 


25 

Cyclohutane carbonyl 

137 




195 


153 






chloride 

142 3 











26 

/3-Methoxypropionyl 

138 


1 424 


107'" 


50 5 






chloride 












27 

Diethylacetyl chloride 

140 


1 4234 


190 


107 





28 

^-Chloropropionyl chloride 

144 


1 455 

1 331'* 


42 


119 

121 



29 

Isocaproyl chloride (4- 

147 



0 97255" 

199 


121 

112 

63 




Methyipentanoyf 













chloride) 












30 

ci-Acetoxypropionyl chloride 

150 


1 4241'= 

1 192 


57 60, 







(O-Acetyl lacloyl chloride) 

pari 





40 






31 

D L-a-Bromobuty ryl 

150-2 




217d 

-4 

Il2 

98 

92 




chloride 












32 

/i-Hexanoyl chloride {n- 

153 


1 426“ 

0 9755“ 

205 


100 

95 

75 

107 



Caproyl chloride) 







1 





34 

Furoyl chloride 

173 4 





133-4 

1 142-3 

124 

107 



35 

/i-Heptanoyl chloride 

175 


1 4345'* 

0 9635" 

223 


96 

70(65) 

81 

101 



(Enanthoyl chloride) 










1 


36 

Hexahydrobenzoyl chloride 

183 4 


1 4766'*, 

1 0965* 


29 30 

^185 

143 4 





(Cyclohexane carboxylic 


1 

1 4711“ 




j 






acid chloride) 












37 

3-Fluorobenzoyl chloride 

189, 





124 

130 







204 











38 

Succinyl dichloride 

190d 

20 

1 473'* 

1 3955* 


186 

i260(<//) 

230 (</i) 

255 (di) 


i 

39 

4*F1uorobenzoyl chloride 

193 

9 




183 

154 5 






•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Xlll. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 




Bolting 

Melting 


Density 

Acid 




2- 


No 

Name 

point, 

X 

point, 

•c 



Amide 

Anilide 


Naphthyl 

amide 

Miscellaneous 

g/ml 



Toluidide 

40 

n-Octanoyl chloride (w- 

196 



0 9495“ 

239 

16 

no, 106 

57 

70 

103 



Capryloyl chloride) 












41 

Benzoyl chloride 

197 

-1 

1 558'' 

1 2125 “ 


122 

130 

163 

158 



42 

Diethyl malonyl dichloride 

197 


1 5537“ 

1 218715 


125 

224 idi) 





43 

2’Fluorobenzoyl chloride 

206 

4 




126 5 

116 





44 

Phenylacetyl chloride 

210 


1 533“ 

I 16855“ 


76 

156 

118 

136 

159 


45 

f?-Nonanoyl chloride 

215 



0 9465' 

255 

12 

99 

il 

84 

103 



(PeUrgonyl chloride) 












46 

Glutaryl dichloride 

218 


1 473“ 

1 3245“ 


97 8 

175 6 

224 










1 


(</<) 





47 

4-Chlorobenzoyl chloride 

222 

16 

1 579,“ 

1 3625“ 



179 170 

194 




48 

Hydrocinnamoyl chloride 

225 d 



1 13551 


48 

105 

98, pet 

135 




(/3-Phenylpropionyl 

chloride) 








eth 




49 

3-Chlorobenzoyl chloride 

225 





158 

134 

122 




50 

Phenoxyacetyl chloride 

225-6 





98-9 

101 5 

101 




51 

4>Methylbenzoyl chloride 

225 6 

-3 9 

1 545“ 

1 16865“ 



160 

145 

160 




(4-Toluyl chloride) 









165 



52 

fi-Decanoyl chloride 

232 




268 70 

31 

108 98 

70 

78 

104 


53 

2-Chlorobenzoyl chloride 

233 





142 

142 

118 

131 



54 

'3-Metboxybenzoyl chloride 

242 4 










Benzylamine salt 













of acid, 112 

55 

3-Broniobenzoyl chloride 

243, 





155 

155 

136 



Hydrazide, 151 



239 











56 

2'Bromobenzoyl chloride 

245 

11 





155 6 

141 



Hydrazide, 153 

57 

2-Methoxybenzoyl chloride 

254 






129 

131 



phenyl ester, 59 

58 

4-IVlethoxybenzoyl chloride 

262 3 

22 

1 58“ 

1 2615“ 


184 

162 3 

169,163 

186 


Anisidide, 202 


(Anisoyl chloride) 

sl d 











59 

Phthaloyl dichloride 

276 

15 6 

1 569“ 

1 4065“ 



220 (di) 

253 5 

201 (di) 












(di) 





3-Nitrobenzoyl chloride 

278 

35 




140 

143 

154 

162 



■ 

l-Naphthovl chloride 

297 5 

20 




161 

202 




Pipendide, 85 7 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides a) Liquids 

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides) 




Boiling 

Melting 


Density 

I Acid 




2 - 


No 

Name 

point, 

'C 

point, 

‘C 




Amide 

Aniiide 

P' 

Naphthyl 

amide 

Miscellaneous 

"d 

g/ml 

Bp *C 

Mp,‘C 

Toluidide 

1 

j^-Ethoxypropionyl chloride 

78” 




120 " 


51 





2 

Azidoacetyi chloride 

50“ 





16 

58 





3 

Oleyl chloride 

163* 





16 

75 6 

41 

42 5 



4 

7 -PhenoxybutyryI chloride 

155“ 





64-5 

80 












60 






5 

7 -Phenylbutyryl chloride 

140-2'* 




290 

52 

84 5 





6 

awUndecenoyl chloride (u- 

128'* 




275 

24 5 

87 






Undecylenoyl chloride, w- 
Hendecenoyl chloride) 












7 

Benzoylformyl chloride 

125* 





64-6 

91 




2,4-Dinitrophenyl- 
hydrazone of 
acid, 196 7, ye! 

8 

lodoacelyl chloride 

49-52"' 



2 25“ 


83 

95 

143-4 




9 

j^-lodopropionyl chloride 

81" 





82,85 

101 , 













142 





10 

Palmitoyl chloride 

19411 

11-2 




63 

106-7 

90 

98 

109 


11 

Myristoyl chloride 

174 16 

1-3 




54,58 

107 

84 

93 

108 


12 

Phenylpropiolyl chloride 

115-6'* 





136-7 

108-9, 

126 

142 











99 100 





13 

Dodecanoyl chloride 

(Lauroy! chloride) 

145'* 

-17 

1 446“ 


299 

44 

no 102 

78 

87 

106 


14 

a<Phenoxybutyry] chloride 

128- 




258 

82 3 

III 123 

93-4 



Phenyl ester, 48-9 



31“ 





99 





15 

Cyanoacelyl chloride 

570 s 





66 

119 20 

198-9 




16 

Nicotinyl chloride 

90'* 





235 

122 

85 




17 

Dibenzylacetyl chloride 

202 '* 





89 

129 

155 




18 

a-Phenoxypropionyl 

115“ 





115 6 

132 

117 

115 

117 



chloride 






112 3 






19 

DL-cr-Bromoisoraleryl 

59'* 





44 

133 

116 

124 

145 



chloride 












20 

3-Ethoxybenzoyl chloride 

135- 

27 8 




137 

139 







40'* 











21 

a-Bromolsobutyryl chloride 

52“ 


1 475“ 



48 9 

148 

83 

92 5 

135 


22 

4-lsopropylbenzoyl chloride 

121 '“ 





256-8 

153 





23 

Benzilic acid chloride (a- 

193 5” 





150 

154 5 

175 

190 


Me ester 74-5 


Hydroxydiphenylacetyl 

chloride) 







i 





24 

l-Naphthoxyacetyl 

19410 





190 

155 

144 



4-Pheneiidide, 


chloride 











145 6 

25 

Hexahydrophenylacetyl 

98 





33 

171-2 






chloride (Cyclohexylacetyl 
chloride) 

100 “ 











26 

Azelayl dichloride 

166'“ 





106 5 

175 (A) 

186-7 

191 (di) 





140"' 







Wi) 




27 

2-Nitrobenzoyi chloride 

148“ 

20 




146 

176 

155 




28 

Mesaconyl dichloride 

(Methylfumaryl di- 
chloride) 

64-5'* 





240 5 

I77(</|) 

I 86 (if 0 

212 





29 

I'Naphthylacetyl chloride 

188“ 





131 

180 1 













154 





30 

2,4p6-Trliiiethyibenzoyl 

155-6'* 


1 5263“ 

1 0967f 


152 

188 






chloride 












31 

3-Formylbenzoyl chloride 

130“ 





175 

190 




Me ester, 53, 

/ 












Semicarbazone 
of acid, 265 

32 

4 *Ethoxyben2oyl chloride 

160“ 





198 

202 

170 




33 

Sebacoyi dichloride 

182'* 


1 4684 

1 12121 “ 


134 5 

210 (rf/) 

198 (A) 





•Derivative data given in order m p , erystal eolor, solvent from which crystallired 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides a) Liquids 

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)* (Continued) 


-! 

No 

Name 

Boiling 

point, 

X 

Melting 

point, 

X 


Density 

Aad 

Amide 

Anilide 


2- 

Na(^thyl 

amide 

Miscellaneous 

'’d 

g/ml 

Bp,X 

M p.X 

Toluidide 

34 

Adipyl dichloride 

130-2'» 

■ 




153 

220 (di) 

240-1 

241 

■ 

Di-N-methyl- 
amide, 152-3 

35 

Benzylmalonyl dichloride 

141.5 





117d 

225 (di) 

217 (di) 




36 

Phenylmalonyl dichloride 

122.5 





152-3 

233 




Di-Me ester, 51 

37 

rra/15-Aconityi trichloride 

155-7»» 





194-5 

260 {tri ) 






(1,2,3-Propylenetricar- 







(sin- 






boxylic acid trichloride) 







ters) 





38 

Fumaryl dichloride 

63'“ 

■ 

1 5004'“ 

1 408r 



266 (di) 

314 (di) 


■ 



•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides b) Solids (Listed in order of increasing m.p.)* 




Boiling 

Melting 


Density 

Acid 




2 


No 

Name 

point, 

“C 

point, 

•c 



Amide 

Anilide 


Naphthyl 

amide 

Miscellaneous 

"d 

g/ml 



Toluidide 

1 

Salicyloyl chloride 

92 IS 

19-20 




158 

142 

136 

156 

189 


2 

Stearoyl chloride 

202-3* 

23 






95 

102 

112 


3 

2>Iodobenzoyl chloride 


35-40, 




wm 

184 

* 

















4 

frans-Cinnamoyl chloride 

258 

35 6 

1 6202” 

1 1632” 


133 

147 8 

151 

168 



5 

4-Bromobenzoyl chloride 

245-7 

42 





189-90 

197 



Hydrazide, 164 

6 

Isophthaloyl dichionde 

276 

43-4 

1 570" 

1 388)' 


i!^h 

280 (rfi) 




Di-Me ester, 68 













Dihydrazide, 220 

7 

2-Naphthoyl chloride 

304-6 

43 




184-5 

192 




Piperidide, 88-90 

8 

2,4>Din}trobenzoyl chloride 


46 




183 

203 1 




Me ester, 70 

9 

4-Foriiiylbenzoyl chloride 

258 

48 




256 





Me ester, 63, 













Phenylhydra- 
zone of acid, 226 

10 

4-Nitrophenylacetyl chloride 


48 




153 

198 

198 




II 

2>Naphrhoxyacetyl chloride 


54 




156 

147 

145 



4'Phenetidide, 













164-5, Et ester, 
48-9 

12 

Diphenylacetyl chloride 


56-7 




148 

168 

180 

173 

191 2 


13 , 

//‘a;ij-2>Nitrocinnamoyl 


64 5 




240 

185 




Me ester, 73 


chloride 












14 

3,5-Dinitrobenzoyl chloride 


68 9. 




204 5 

183 

234 



Me ester, 108, 




74 









Et ester, 93 

15 

4-Nitrobenzoyl chloride 

150-2'* 

75 




241 

201 

211 

204 



16 

3-Nitrophthaloyl dichloride 


77 




218 

201 (di) 

234(rfi) 

226(rfi) 



17 

Benzylidene malonyl 


77 




195-6 

189Wi) 




Di Me ester 45 


dichloride 












18 

Fliiorene-9-carboxylic acid 


77 




230-2 

251 




Me ester, 63 


chloride 












19 

Terephthaloyl dichloride 


83-4 





>250(di) 

334-7 



Di-l-naphthyl- 










(di) 



amide, 334 

20 

4-lodobenzoyl chloride 


83 





218 

210 







77-8 










21 

Diphenylcarbamyl chloride 


86 





189 




Me ester, 86, Et 


(Diphenylaminoformyl 

chloride) 







1 




ester, 72, Igr 

22 

2,2'-Diphenic acid dichlo- 


94 



i 

228 9 

212 






ride 












23 

a,a>Diphenyipropioiiyl 

1 

1 

95-6 




173-4 

149 




Benzyl ester, 71 2 


1 chloride 

j 

i 










24 

Phenaiithrene-2-carboxylic 


101 




259 60 

242 3 

217-8 





acid chloride 

1 











25 

Phenanthrene-9-carboxylic 


102 




252 

232 226 

218 





acid chloride 












26 

Diphenyl-4>carbonyl chlo- 


l!4-5 




228 

223 




Me ester, ! 17-8, 


ride (4-PhenyIbenzoyl 
chloride) 











Et ester, 46 

27 

Phenanthrene>3-carboxylic 


116-7 




1269 

233 in 

216-7 





acid chloride 












28 

//■«2«7T-4-Nitrocinnamoyl 


124 




*286 

*217 




Me ester, 161 


chloride 












29 

Fluorenone>4-carboxylic 


128, 




227, yel 





Oxime of acid. 


acid chloride 


yel 









263, Me ester, 

132, Et ester, 

103 

30 

Fluorenone-l-carboxylic 


140, 









Oxime of acid 


acid chloride 

■ 

yel 









230 Me ester, 

86 9, Et ester, 

84 6 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Xlll. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. Acyl Chlorides b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 1 

Boiling 

point, 

•c 

Melting * 
point, , 

•c 1 


Density 

1 Acid ^ 

Amide 

Anilide 

1 

P- 

2- 

Naphthyl 

amide 

Miscellaneous 


g/ml 

Bp,*C 

Mp.X 

Toluidide 

31 

Azobenzene>4,4'-dicar- 


144-5, 




330d 





Di-Me ester. 242. 


boxyiic acid dichloride 


red 









Di-Et ester. 146 

32 

9,10-Anthraquinone>2>€ar- 


147 




290, yel 

280 

258-60 



Me ester, 170 


boxyiic acid chloride 












33 

DH 1-naphthyl) acetyl 


167-9 




228 5 







chloride 












34 

9,10-Anthraquinone-2,6-di- 


197-8 




>400 

>370 






carboxylic acid dichloride 












35 

9,10-Anthraquinone-l ,4-di- 


203-5 




>300 







carboxylic acid dichloride 












36 

9,10-Anthraquinone-l yS-di- 


260-3 




>390 





Di-Me ester, 236, 


carboxylic acid dichloride 









■ 

■ 

Di-Et ester, 
155,ye! 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
III. Acyl Bromides a) Liquids 1) (Listed in order of increasing atmospheric b.p.)' 


No 

Name 

Boiling 

point 

•c 

Melting 

point 

•c 

"d 

Density 

g/ml 

Aad 

Amide 

Anilide 

P 

Toluidide 

2- 

Naphthyi 

amide 

Miscellaneous 

Bp.'C 

Mp ‘C i 

I 

Oxalyl dibromide 

64 

m 




101 

419d (di) 

254 (d/) 

268 (d/) 










(hyd) 






2 

Acetyl bromide 

81 


1 4538'“ 

1 6625J“ 

118 


82 

114 

147 

132 


3 

Propionyl bromide 

103 




141 


81 

106 

126 



4 

Chloroacetyl bromide 

127 





63 

120 

137 

162 

117-8 


5 

n-Butyryl bromide 

128 




162 5 


115 

96 

75 

125 


6 

Isovaleryl bromide 

138-40 




176 


135 


107 

138 5 


7 

Trichloroacetyl bromide 

143 



1 90|i 

197 

57-8 

162 5 

95-7 

113 


4<Nitroanilide, 













146-7 

8 

Bromoacetyl bromide 

150 



2 425 

208 

50 

91 

131 


134 


9 

DL-a-Bromopropionyl 

154-5 



2 0611“ 

204 

25 7 

123 

99 , no 





bromide 













a-Bromoisobutyryl bromide 

162-4 




198- 

48 9 

148 

83 

92 5 

135 








200 








DL-a-Bromobutyryl 

172 4 




127« 

-4 

112 , 108 






bromide 













n-Hexanoyl bromide (n- 

175-6 




205 


100 

95 

75 

107 



Caproyl bromide) 












D 

DL-a-Bromolsovaleryl 

184-94 





44 

133 

116 

124 

145 



bromide 












14 

Benzoyl bromide 

218-9 

■ 


1 570'“ 


122 

130 

163 

158 




• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
III. Acyl Bromides a) Liquids 

2 ) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides) 


No 

Name 

Boiling 

point, 

X 

Melting 

point, 

X 

"d 

Density 

g/ml 

Acid 

Amide 

Anilide 

P- 

Toluidide 

2 

Naphthyl 

amide 

Miscellaneous 

Bp.X 

Mp.X 

1 

3-Melhylbenzoyl bromide 

137” 





III 

94 97 

126 

118 



2 

n-Pentanoyl bromide (n> 

64“ 




186 5 


106 

63 

74 




Valeryl bromide) 












3 

3-Chlorobenzoyl bromide 

145.0 





158, 

134 

122 











155 






4 

2-Chlorobenzoyl bromide 

14437 





140 

142 

114,118 

131 



5 

2-IVfethylbenzoyl bromide 

135” 





104 5 

143 

125 

144 



6 

2-Bromobenzoyl bromide 

167'* 





150 

155 

141 




7 

Phenylacetyl bromide 

150-5” 





76 

156 

117-8 

135-6 

159 


8 

4-Methylbenzoyl bromide 

147“ 





179-80 


145 148 

160, 













165 



9 

4-iVfethoxybenzoyl bromide 

185” 





184-6 

167, 

169-71 

186 











163 





m 

4-Chlorobenzoyl bromide 

142” 





240 

179, 

194 

















II 

4>Bromobenzoyl bromide 

136'* 





251 

189 

197 




12 

Sucdnyl dibromIde 

105-6'* 





186 



2S5 (di) 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
III. Acyl Bromides b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

•c 

"d 

Density 

g/ml 

Acid 

Amide 

Anilide 

P- 

Toluidide 

2- 

Naphthyl 

amide 

Miscellaneous 

Bp.*C 

Mp,‘C 

1 

3>Nitrobenzoyl bromide 



im 




143 

154 

162 

nm 


2 

//'an5>Cinnamoyl bromide 







148 

151,153 

168 



3 

4>Iodobenzoyl bromide 







217 

210 











265 






4 

3,5-Dmitrobenzoyl bromide 






204-5 

183 

234 




5 

4>Nitrobenzoyl bromide 






241 

201,198 

211 

203 



6 

Phthaloyl dibromide 



jjj^B 

1^1 


206 

220 (di) 

253(rfi) 

201 (di) 

HH 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
IV. Acyl Iodides. Liquids 1) (Listed in order of increasing atmospheric b.p.)* 


“1 

No j 

i 

Name 

Boiling 

point, 

•c 

Melting 

point, 

•c 



Acid 

Amide 

Anilide 

P- 

Toluidide 

2 - 

Naphthyl 

amide 

Miscellaneous 

Bp.'C 


1 

Acetyl iodide 




IBII 

118 


82 

114 


134 


2 

Propionyl iodide 

127 




141 


81 

106 103 

IH 



3 

n-Butyryl iodide 

146-8 



■1 

162 5 

IH 

IIS 

96 


125 

■ 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
IV. Acyl Iodides. Liquids 

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amides)* 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

*C 

"o 

Density 

g/ml 

Acid 

Amide 

Anilide 

P- 

Toluidide 

2- 

Naphthyl 

amide 

Miscellaneous 

Bp,*C 

Mp.-C 

1 

DIchloroacetyl iodide 

5S'= 




194 



118 




2 

Chloroacetyl iodide 

37‘ 


BSSiH 



63 


137,134 

162 

117-8 


3 

Benzoyl iodide 

109'” 





122 

130 

163 

158 



4 

Trichloroacetyl iodide 

74”" 


1 5711 


197 

57-8 

141 

97 94 

113 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV 


The derivatives of three classes of compounds (carboxylic acids, acyl halides and acid anhydrides) are 
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl 
halide All of them appear therefore under the same title 

Hydrolysis of acid halide or acid anhydride to the corresponding carboxylic acid 

RCOCl + HjO -> RCOOH + HCl 

Acid 

(RC0)20 + H 2 O —2RCOONa ” » RCOOH 

Acid 


From the acyl halide in water 

For directions and examples see Wild, p 180 

From the acyl halide with aqueous sodium hydroxide 

See Vogel, p 369, Wild, p 180 

From the acid anhydride with water 

See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, 7 Chem 5oc , 97,1677 (1910) 
From the acid anhydride with aqueous sodium hydroxide 
See Linstead, pp 16 7 Wild, p 184 

Amide * 


RCOOH > RCOCl ■ RCONH 2 + NH 4 CI 

Acid 

chloride 

RCOOH + NH 3 —-► RCONH 2 

(RC 0)20 + NH 3 -► RCONH 2 

Amide 

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous 
ammonia 

For directions and examples see Cheronis, p 440, Shriner, p 200, Vogel, p 361, Wild, p 181 
From the acid chloride in benzene with aqueous ammonia 

See D Swern, J M Stutzman and E T Roe, 7 Amer Chem Soc , 71, 3017 (1942) 

By passing gaseous ammonia through a benzene or ether solution of the acyl chloride 
See Linstead, p 14, Wild, p 182 
From the neat acid with gaseous ammonia 

See J A Mitchell and E E Reid, 7 Amer Chem 5oc , 53, 1879 (1931) 

From the acid anhydride with aqueous ammonia 
See Wild, p 184,185 

Anilide * 

RCOOH > RCOCl —*^ 6 H 5 NH 2 ^ rcONHC^Hj + 

RCOOH + C 6 H 5 NH 2 -► RCONHCftHs + 

(RC0)20 + C6H5NH2 -► RCONHCfiHj + 

Anilide 

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or m ether 
For directions and examples see Cheronis, p 445, Linstead, p 14, Shriner, pp 98, 200-1, Vogel, pp 361, 
369, 458, Wild, p 182, P W Robertson, 7 Chem 5oc , 115, 1210 (1919) 

From the acid chloride with aniline in aqueous sodium hydroxide 

See Wild, pp 181,219 

From the acid and aniline at high temperatures 

See Vogel, p 362 

•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 

186 


CsHjNHj+Cr 

H2O 

C6H5NH3+RCOO" 


Copyright 1967 by CRC Press, Inc. 



EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

p-Toluidide * 

;)-CH3C6H4NH2 >i ^>i 

RCOOFI --—► RCOCl — -• RCONHC 6 H 4 CH 3 -P 

RCOOH + P-CH 3 C 6 H 4 NH 2 -* RCONHC 6 H 4 CH 3 -P 

(RC0)20 + P-CH3C6H4NH2 -► RCONHC6H4CH3-P 

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, pp 441,444,458, Linstead, p 
361 

From the acid and/i-toluidine at high temperatures 
See Cheronis, pp 441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shrmer, p 201, Wild, p 154 

From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidme in benzene 
See Wild, p 185 

I - and 2-Naphthylamide * 

RCOOH - > RCOCl '-of2C|oH7NH2 ^ rcONHCioH, + CioH 7 NH 3 +Cr 

Naphthvlamide 
(1 or 2 -) 

From the acid chloride with the naphthylamine 

For directions and examples see Cheronis, p 446, P W Robertson, 7 Chem Soe , 115, 1210 (1919) 
p-Nitrobenzyl ester * 

RCOONa + P-NO 2 C 6 H 4 CH 2 X RCOOCH 2 C 6 H 4 NO 2 -P + NaX (X = Cl, Br, I) 

/)-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the aeid, with the p-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, pp 447, 448, Shrmer, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the aeid with p-nitrobenzyl bromide in acetone 
See F F Blicke and F D Smith, 7 Amer Chem Soe , 51, 1947 (1929) 

From the sodium or the potassium salt of the aeid and /»-mtrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, 7 Amer Chem Soe , 39, 124(1917) 

From the sodium or the potassium salt of the acid and p-mtrobenzyl chloride or iodide in 1 2 water- 
ethanol 

See J A Lyman and E E Reid, 7 Amer Chem Soe , 39,701 (1917) 
p-Bromophenacyl ester * 

RCOONa -(- p-BrC 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 Br-p + NaCI 

/i-Bromophenacyl 

bromide 

RCOOH -1- p-BrC6H4COCHNj » RCOOCH2COC6H4Br-p N2 

p Bromodiazoacelo- /»-Bromophenacyl ester 

phenone 

From the sodium salt of the acid and / 7 -bromophenacyl bromide in aqueous ethanol 


-b /)-CH3C6H4NH3+Cr 
-b H2O 

-b p-CH3C6H4NH3‘^RCOO' 
14, Shrmer, pp 2(X)-1, Vogel, p 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV (Continued) 


For directiom and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
1 2 water-ethanol 

See W L JudefindandE E Reid, J Amer Chem 5o<r, 41, 1043 (1920) 

From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 
in 95% ethanol 

See R M Hann, E E Reid and G S Jamieson, J Amer Chem Sec , 52, 818 (1930), C G Moses and 
E E Reid,J Amer Chem Soc , 54, 2101 (1930) 

From the acid and p-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling, J/Imer Chem Soc. 73, 5301 (1951) 
p-Phenylphenacyl ester * 

RCOONa -h p-C 6 H 5 C 6 H 4 COCH 2 Br -► RCOOCH 2 COC 6 H 4 C 6 H 5 -P -h NaBr 

p Phenylphenacyl bromide 


RCOOH -H P-C 6 H 5 C 6 H 4 COCHN 2 -^ RCOOCH 2 COC 6 H 4 C 6 H 5 -P -b N 2 

p Phenyidiazoaceto p Phenylphenacyl ester 

phenone 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem Soc, 52, 3715 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shriner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 

See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc , 54, 2059 (1932) 

From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 
chloride 

See J L E Erickson, J M Dechary and M R Kesling,7 Amer Chem Soc ,73, 5301 (1951) 

Methyl ester 


RCOOH -h CH 3 OH -^^ RCOOCH 3 -h H 2 O 

RCOOH -h CH 2 N 2 -► RCOOCH 3 -h N 2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 

See B Eistert, in Mc/Jioi/s o/Pzcpjzj/ivc Organic C/icmis/ry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH -h C 2 H 5 OH —-• RCOOC 2 H 5 + H 2 O 

RCOOAg -h C 2 H 5 I -► RCOOC 2 H 5 -h Agl 

SOCI2 C2H5OH 

RCOOH -^ RCOCI - — -• RCOOC 2 H 5 -b HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl todide 
See Vogel, p 388 


’"Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES Xll, XIll AND XIV (Continued) 


From the acid chloride and ethanol. 

See: Vogel, p. 389. 

NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C 6 H 5 CH 2 SC(NH 2 ) 2 l + Cr ^ [C 6 HsCH 2 SC(NH 2 ) 2 ]'^ RCOO“ + NaCl 

S-Benzylthiuronium chloride S-Benzylihiuronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 

For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 
Bull. Soc. Chim. [5], S, 1153 (1938), S. Veibel and K. Ottung, Bull. Soc. Chim. 6, 1434 (1939). 

From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu¬ 
tion of S-benzylthiuronium chloride. 

See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH -I- HjNNHCtHs ^ RCONHNHCsHj -h H2O 

Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 

For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 
Chem. 5oc., 64, 470(1942). 

From the acid with phenylhydrazine in benzene. 

See: Shriner, p. 201; Wild, p. 152. 


•Derivatives recommended for first trial. 

WARNING; This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 
a) 'Liquids I) (Listed in order of increasing atmospheric b.p.)* 


No 

Acid anhydride 

Boiling 

point, 

*C 

Melting 

point, 

•c 

"d 

Density 

g/ml 

Acid 

Amide 

Aniilde 

p>Toluidide 

2- 

Naphthyl- 

amide 

Miscellaneous 

B P 

M P 

1 

Trifluoroicetic 

39 


B3I 


72 


75 

88 




2 

Perfluoropropionic 

72 


ESI 


96 


95 





3 

Perfluoro-n-butyric 

108 


1 285"“ 

1 665"" 

120 


105 

93 




4 

Acetic 

140 

-73 

1 3904"” 

1 0811"" 

118 

16 

82 

114 

153 



5 

n-Propionic 

167 

-45 

1 404"“ 

1 017'” 

141 


81 

106 

126(124) 



6 

Perfluoro>n-caproic 

176 


1 295"” 

1 7693* 

157 


117 






(Perfluoro-n-hexanoic) 












7 

Isobutyric 

182 



0 957" 

154 


128 

105 

107 



8 

Pnalic (Tnmeihylacetic) 

190 




164 

35 

154 

129 

120 



9 

/(•Butyric 

198 



0 978'” 

162 


115 

96 

75(73) 

125 


10 

Citraconic (Methylmaleic) 

214 

7-8 

1 471"'” 

1 238J” 


92d 

185-7 

175 (</i) 












(di) 





II 

Isovaleric 

215 




176 


135(137) 


107 

138 


12 

Dichloroacetic 

2l6d 




194 


98 

118 

153 



13 

Valeric (Pentanoic) 

218 



0 922i' 

186 


106 

63 

74 

112 


14 

Crotonic 

248 


1 4745"" 

1 0397,"" 

189 

72 

161(158) 

118(115) 

132 



15 

Caproic (/i-Hexanoic) 

254-7 


1 4297"” 

0 925” 

205 


100 

95(92) 

75(73) 

107 




(245) 











16 

/i-Heptanoic 

258 


1 4335'” 

0 91755" 

223 


96 

70(65) 

81 

101 


17 

a-Methylglutaric 

272-5 





79 


175 6(d/) 

174 5(di) 

227-S(di), 











mono (2 

mono (2 

115-9 











forms) 114 

forms) 126 

(mono) 











or 100 

or 98-9 



18 

Caprylic (n-Oclanoic) 

280-5 

-1 

1 436'" 


239 

16 

110(106) 

57(55) 

70 

103 


19 

ci5-Hexahydroisophthalic 

304 

■11 




187 9 


298-9 (<//) 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 
a) Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amide derivative)* 


No. 

Acid anhydride 

Boiling 

point, 

■c 

Melting 

point, 

•c 


Density 

Acid 

Amide 

Anilide 

p-Toluidide 

2- 

Naphthyl* 

amide 

Miscellaneous 


g/ml 

B.P. 

M.p. 


\ 






12725 


112 




4-Nitrophenyl 






204 

1 

123 




ester, 48-9; 
2-Naphlhyl 
ester, 54 











* Derivative data given in order: m.p., crystal color, solvent from which crystallized. 
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TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 
b) Solids (Listed in order of increasing m.p.)* 


No 

Aad anhydride 

Melting 

point, 

*C 

Boiling 

point, 

•c 

Acid 


Anilide 

p-Toluidide 

2 

Naphthyl- 

amide 

Miscellaneous 

BP 



1 

Oleic 

22 



16 

76 

41 

43 

169 


2 

Capnc (ri-Decanoic) 

24 


268 70 

31 

108,98 

70 

78 

104 

Dg 0 8596, nif 1 4234 

3 

j^-Ethyl-j^-methylglutanc 

25 

185“” 


87 


105 {mono) 



1-Naphthylamide, 126 

4 

Hexahydrobenzoic 

25 

280-3 

232 

29-30 

185-6 





5 

a^a-DiniethylsuccinicCuniym - 

29 

220 


141 





a-Me ester, 41 /3 Me 


Dimethylsuccinic) 









ester, 52, Am!, 87 

6 

c/5-Hexahydrophthalic 

32 

145'” 


192 





Cone HCI at 180 —• irons 











form, 221 

7 

DL-Methylsuccinic 

37 

244-8 


115(112) 

225 (di) 

123, chi 

164 (mono) 

155 (mono' 

Ami, 109-10 








{mono). 











159 et, ac. 











{mono) 




8 

n-Undecanoic (n-Hendecanoic) 

37 


284 

30 

103,99 

71 

80 



9 

2-Methylbenzoic (o-Toluic) 

39 



104 5 

143 

125 

144 



10 

i^-Methylglutaric 

41 

276-8 


87 


200 (di) 

mono 135 

143 (mono] 









121(117) 











{mono) 




II 

Bromoacetic 

41-2 


208 

50 

91 

131 


134 


12 

Launc (ri-Dodecanoic) 

42 


299 

44(42) 

110,100 

78 

87 

106 


13 

Benzoic 

42 

360 


122 

130 

163 

158 



14 

/rf3n5-a,i$>Dimethylsuccinic 

43 



198(208) 

238 (di) 




Imide, 78 







165 7 











{mono) 





15 

lodoacetic 

46 



83 

95 

143 4 




16 

Chloroacelic 

46 


189 

63 

121 

134 

162 

117-8 


17 

n-Tridecanoic 

50 


312 

44 

100 

80 

88 



18 

DL-Pbenylsuccinic 

54 

204- 


168 

209 10 (di) 

222 (di) 

175 (a-) 


Imide, 90 




623 



158-9 (a ) 

175 (a-) 

168 9 









144 5(|8-) 

170-1 (0-) 

(0-) 



19 

Myristic (n-Tetradecanoic) 

54 


202" 

54 

107,103 

84 

93 

108 

DJ» 0 8502,ng' 1 4335 

20 

Glulanc 

56 


200" 

97 

di 175 6 

224 

218 



21 

Maleic 

56, 

198 


130 

181(172) 

173-5 

di 142 





52-4 




{mono) 

(mono) 










266 (di) 

187 (rf,) 




22 

Suberic (dimer) (Octanedioic) 

56-7 



144(141) 

127 (mono) 

128 {mono) 

di 218 









2\l(di) 

m(di) 




23 

of-Bromoisobutyric 

63-5 


198- 

48-9 

148 

83 

92 

135 

1-Naphthylamide, 116 





200 







24 

Palmitic (n-Hexadecanoic) 

64 


222" 

63 

106 7 

90 

98 

109 

DJ“ 0 847, ng> 1 4357 

25 

Marganc (n-Heptadecanoic) 

67 


231'" 

61 

108 





26 

Itaconic (Methylenesuccinic) 

67-8 



165 

di 192 

190,185 




27 

Sebacic {dimer) (Decanedioic) 

68 


24315 

133 

2\0 (di) 

201 (di). 

201 









MO {mono) 

122 {mono) 




28 

Stearic (n-Octadecanoic) 

70 



70 

109 

95 

102 

112 


29 

3-Methylbenzoic (m-Toluic) 

71 



111 3 

94 

126 

II8 


Hydrazide, 97 

30 

Phenylacetic 

72 



76-7 

156 

118 

136 

159 


31 

2-Bromobeozoic 

75-6 



150 

155 6 




Hydrazide, 153 

32 

Arachidic (ri>Eicosanoic) 

77-8 



77 

108-9 

92 

96 

112 


33 

2-CbIorobenzoic 

79 



142, 140 

142 

114,118 

131 



34 

ci5-of'Methylglutaconic 

85 



118 


148 {mono) 




35 

cii-i^'Methylglutaconic 

86 



147-9 


143 {mono) 



Mono-El ester, 73 

36 

ci5>of,i$’Dimethylsuccinic 

87 



129,122 

148 9 

222 (di) 



Imide, 111,101, Anil, 







{mono) 




146 







244 (di) 





37 

3,5-DichIorophthaIic 

89 



164 





Imide, 208, N-Phenyl- 











imide, 150 

38 

4-MethyIphthalic 

92 

295 


152 

188 (<7i) 




Imide, 196 

39 

3-ChIorobenzoic 

95 



158,155 

134 

122 




40 

4>Methylbenzoic (p-ToIuic) 

95 



179 80 

160 

145 

160 



41 

Diphenylacetic 

98 



148 

167-8 

180 



Me ester, 60 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Acid anhydnde 

Melting 

point, 

X 

Boiling 

point, 

•c 

Acid 


Anilide 

p-Toluidide 

2- 

Naphthyl- 

amide 

Miscellaneous 

BP 

M P 


42 

d-Chlorophthalic 

99 



157 





Imide, 210-11, Di-Me 











ester, 37, Anil, 174 

43 

Anisic (4-Methoxybenzoic) 

99 



184-6 

167, 163 

169 71 

186 



44 

DL-Benzylsuccinic 

102 



161 





Imide, 97 8, Dihydrazide, 











146 

45 

^'Phenylglutaric 

105 



140 


171(168) 

154 


Imide, 174, Di-Me ester. 








(mo«o) 

(mono) 


86-7 

46 

4-Ethoxybenzoic 

108 




202 

170 



Hydrazide, 124 

47 

a-Benzylcinnamic 

108-9 



158 





Me ester, b p 278, Et 











ester, 38-9 

48 

3,5-Dini(robenzoic 

109 



204-5 

183 

234 



' 

49 

4-Bromophdiaiic 

113 



173-5, 





Di-Me ester, 40 



109 



166 






50 

3-Me(bylphthalic 

114-5, 



157 





Imide, 189-90 



110 









51 

4-Nitrophthalic 

119 



165 

200d 

192 

mono 172 



52 

Succinic 

120 

261 


186 

157 (mono). 

148 (mono) 

180 









260 (di) 

2i0 (di) 

(moffo) 











255 (di) 



53 

Nicotinic (3-Pyridine- 

123 



237 8 

128 

85 

150 




carboxylic) 










54 

3-Chiorophthalic 

124 5 



186 





Imide, 118 20(sealed 











tube) 

55 

4-Iodophthalic 

125-6 



182,185 





Imide, 224-4 

56 

3,4-Diniethylphthalic 

126 



201 





Imide, 240-1, Methyl- 











imide, 98 9 

57 

3-Broinophthalic 

132-4 



188,178 





Mono-Et ester, 127 8 

58 

Phthalic 

132 



206,200 

149 (mono) 

170 (mono) 

mono 160 









220 (di) 

253-5 (<//) 




59 

3-lodobenzoic 

134 



187 

187 




Me ester, 54-5 

60 

2-Naphthoic (iS-Naphthoic) 

135 



184 

192-3 

171-2 

192 



61 

2-Nitrobenzoic 

135 



146 

1176 

155 




62 

Cinnamic 

136 



133 

148 

151,153 

168 



63 

(ranj-DL-Hexahydrophthal'C 

140 



221 

1 mono 196 




Mono-Me ester, 96, 


acid 









Dl'Me ester, 33 

64 

Homophthalic(2-Carboxy- 

141 



180-1 

230(2-). 

231 



a-Me ester 96 8 2-Me 


phenylacelic) 





185 (a-) 




ester, 143 5,a-Et ester. 


1 









107 8, Imide, 233 

65 

: 1-Naphthoic (a-Naphthoic) 

146 



162 

202 

163 



Pipendide, 85-7 

66 

3>BroniobeDzoic 

148-9 



155 

155 




Hydrazide, 151 

67 

3-lodophthalic 

159 61 



206 





Di-Me, ester, 89, Di-Et 











ester, 70, Imide, 238 

68 

2,4-Dinitrobenzoic 

160 



183 

203 





69 

3-Nitrobenzoic 

160, 



140 

143 

154 

162 





163 









70 

3-Nitrophthalic 

162 



218 

201 {di) 

234 (di) 

226 (di) 



71 

3,5-Dinitrophthalic 

163-4, 



226 





Et ester, 187, Di-Et 



161 








ester, 73 

72 

4,S-Dichlorophthalic 

188 

313 


200.188 





Mono-Et ester, 133 4 

73 

4-Nitrobenzoic 

189 



241 

201,198 

211,204 

204, 192 



74 

4-Chlorobenzoic 

194 



240 


194 




75 

3,6-Dichlorophthalic 

194-5 

339 


194-5 





Mono-Et ester, 130 i 











Di-Et ester, 60, Imide, 











242, Ami, 191 

76 

3,4-Di-fodophthaiic 

198 



212-3 





Ami, 270 

77 

/^•Phenylglutaconic 

206 



154-5 

138 {mono) 

174 (mono) 

184 


Mono-Et ester, 78, 









{mono) 


Imide, 256-7 

78 

4,5-Dimethyiphthalic 

208 



123,196 





Methylimide, 150, 











Ethylimide, 89 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Aad anhydride 

Melting 

point, 

•c 

Boiling 

point, 

•c 

Acid 

Amide 

Anilide 

p*Toluidide 

2 - 

Naphthyl- 

amide 

Miscellaneous 

BP 

M P 

79 

2,2'-Diphenic 

217 



229 

191 (mono) 

176 {mono) 



HjSO.al 100-120 — 







212 (d/) 

230 (di) 



Fluorenone-4-carboxylic 
acid, 227 


4-Bromobenzoic 

218 



251 

189 

197 





D'Camphoric 

221 



188 

177 {mono) 

209(204) 

a 212-4, 







i 


193 (<7i) 

{mono), 

226 {dt) 

/3 190-6 




4-Iodobenzoic 

228 



270,267 

217 8 




Me ester, 114 


Tetrachlorophthalic 

256, 



250 d 





Mono-Me ester, 142, 



249 








Mono-Et ester, 94 5, 
Imide, 338-9, 
2-Naphlhyhmide, 287, 
Anil, 268-9 

84 

1,8-Naphthalenedicarboxylic 

274 



274 


250 82(</i) 



Heat with aq NH 3 —• 











1,8-Naphthalimide, 300 
N-Phenylimide. 202 
Di-Me ester, 102 3 

85 

Tetrabromophthalic 

280 



266 





Mono-Me ester, 267, 











Imide, > 380, yel , Anil, 
279-80, ;>-Tolil, 280, 
2-Naphthylimide, 

' 306-8 

86 

Tetraiodophthalic 

318, 



324 7 





Mono-Me ester, 298 



325, 











yel 










* Derivative data given m order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XV 


Hydrolysis of amide or imide to the corresponding carboxylic acid and amine ♦ 


RCONHR' -1- H 2 O + HCl — 

RCOOH - 1 - 

NHjR' + Cr 


Acid 

1 OH- 
NHjR' 

Amine 

RCONHR' + NaOH ^ 

RCOONa -b 

NH 2 R' 


1 H" 

RCOOH 

Acid 

Amine 


From the amide with aqueous hydrochloric acid 

For directions and examples see Cheronis, pp 607,608, Vogel, pp 404, 808 
From the amide with 85% or 100% phosphoric acid 

See Cheronis, p 609, G Berger and S C J Olivier, Rec Trav chim , 46, 600 (1927), W M Dehn and 
K E Jackson, 7 Amer Chem Soc , 55, 4284 (1933) 

From the amide with 70% sulfuric acid 
See Wild, p 193 

From the amide with aqueous sodium hydroxide 
See Cheronis, p 609, Vogel, pp 404, 799, Wild, p 193 

NOTE For directions and examples for preparation of derivatives of carboxylic acids formed on hy¬ 
drolysis of amides and imides see explanations and references to Tables Xll, XIll and XIV, p 186, 187, 188, 189 
For directions and examples for preparation of derivatives of amines formed on hydrolysis of amides and 
imides see explanations and references to Table XVllI, p 291,292, 293, 294 


N-Xanthylamides * 


RCONH 2 -I- 




N-Xanthylamide 


From the amide with xanthydrol in glacial acetic acid 

For directions and examples see Cheronis, p 610, Linstead, p 66, Shriner, p 222, Vogel, p 405, Wild, 
p 195, R F Phillips and B M Pitt, 7 Amer Chem Soc, 65, 1355 (1943), W Andriani, Rec Trav chim , 35, 
180(1916) 

From the amide with xanthydrol in ethanol-water-acetic acid mixture 

See Shriner, p 222, Wild, p 195, R F Phillips and B M Pitt, 7 Amer Chem 5oc , 65, 1355 (1943) 


Hg salt (Hg derivative) * 


RCONH 2 + HgO — (RCONH) 2 Hg -I- H 2 O 
Mercuric salt 


From the amide with mercuric oxide in methanol or ethanol 

For directions and examples see Cheronis, pp 610,611, Wild, p 197, J W Williams, W T Rainey and 
R S Leopold, 7 Amer Chem Soc , 64, 1738 (1942) 

From the amide with mercuric oxide in water 
See Vogel, p 405 

From the amide with yellow mercuric oxide without solvent 

See Cheronis, p 611, Wild, p 196, J W Williams, W T Rainey and R S Leopold, 7 Amer Chem 
Soc,M, 1738(1942) 

Oxalate 

RCONH 2 -(- (C00H)2 — RCONH 2 • (C00H)2 

Amide oxalate 


From the amide with anhydrous oxalic acid in the presence of ethyl acetate 


♦Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XV (Continued) 


For directions and examples see: Cheronis, p. 611; Wild, p. 196; C. A. MacKenzie and W. T. Rawles, Ind. 
Eng. Chem., Anal. Ed., 12,737 (1940). 


N-Acylphlhalimide {Phthaiimide derivative}. 


RCONHj 


^^COCl 

Phthaloyl chloride 



N-Acylphthalimide 


+ 2HC1 


From the amide with phthaloyl chloride in toluene or without solvent. 

For directions and examples see: Cheronis, p. 611; T. W. Evans and W. M. Dehn, J. Amer. Chem. Soc., 51, 


3651 (1929). 


•Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
a) Liquids (Listed in order of increasing b.p.)* 


No 

-1 

Name 

Boiling 

point, 

X 

■ 

"D 

B 

Derived acid 

Derived amine 

Miscellaneous 


m 

P- 

Nitro 

benzyl 

ester 

1 

P- 

Bromo- 

phenacyl 

ester 



Acet¬ 

amide 

Benz- 

amide 

1 

N,N-Dimetliylforiiianiide 

153, 

-61 

1 42938"* 

0 9484" * 

84 

100 7 

31 

140, 135 


7 


41 




76" 













2 

N,N-Diethylforniamide 

176-8, 



0 908'“ 

84 

100 7 

31 

140,135 


56 


42 




68" 













3 

N-Methylformamide 

180-5, 

-3 8, 

1 4310" 

1 011'“ 

8 4 

1007 

31 

140, 135 


-6 

28 

80 




131.0 

-54 












4 

Formamide 

193, 

2 55 



84 

100 7 

31 

140, 135 


NH, 



Xanthyl denv , 



195d 












184, Oxalate, 















107 4 7 7 

5 

N-Ethyiforinamide 

197 9 



0 952" 

84 

100 7 

31 

140,135 


16 5, IS 


71 


6 

N'Formylpiperidine 

222 




84 

100 7 

31 

140, 135 


106 


48 



(Form-N-piperidide) 














7 

N-Acetylpipfiridine 

226 




166 

1182 

78 

86 0 


106 


48 



(Aceto-N-piperidide) 














8 

N-Methylformanilide 

243-4, 

12 5 


1 0928" 

84 

100 7 

31 

140, 135 


196 

102 

63 




249- 














! 

51, 















128- 















^19 













9 

N-Ethylformanilide 

258’^*, 



1 0549 

84 

100 7 

31 

140, 135 


205 

54 

60 




123" 













m 

N-Propylformanilide 

267”' 



1 044'* 

84 

100 7 

31 

140,135 


222 

47 





(cor) 













11 

N-lsobutylformanilide 

274”' 




84 

100 7 

31 

140,135 


227 






(cor) 













12 

N-lsoamylfornianilide 

285- 



1 004'* 

84 

100 7 

31 

140,135 


254 5 






6”' 









(cor) 





• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV, ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* 







Derived acid 



Derived amine 





Melting 
point ”C 











No 

Name 

thy! 

amide 

M P ‘C 

BP "C 

p Nitro 
benzyl 
ester 

p Bromo 
phenacyl 
ester 

M P. X 

BP "C 

Acet 

amide 


Miscellaneous 

1 

n'Butyranilide 

35 


-5 5-8 

162 5 164 


63 


184 

114 

160 


2 

Oleanilide 

41 


a 13 36 

250 


40 46 


184 

114 

160 






/3 16 25 

(super 

heated 













steam) 

216" 








3 

N-Benzpipendide (A^-Benzoyl 

48 


122 4 

249 

89 

1190 


106 


48 



piperidine) 












4 

Ethyl urethane (Ethyl 

49 48 

169 





NH, 





carbamate) 












5 

Formanilide 

50 47 


8 4 

100 7 

31 

140 135 


184 

114 

160 

Bp 271 Benzyl 
chloride —► 
benzyllorm 
anilide 48 

6 

Malonic acid monoamide 

50 


134 8 9 


di 85 5 


NH, 





(Malonamic acid) 












7 

N-Propylacetanilide 

50 


16 6 

118 2 

78 

86 0 



47 



8 

Difluoroacetamide 

52 



134 5 



NH 3 




9 

N-Benzyl-n-caproamide 

53 


-39 

203 35 


72 


184 5 

60 

105 


10 

Phenyl urethane (Phenyl 
carbamate) 

53 







184 

114 

160 


II 

Methyl urethane (Methyl 

54 52 

193 





NH 3 





carbamate) 












12 

N-Ethylacetanilide 

54 


16 6 

1182 

78 

86 0 



54 

60 

Bp 249 

13 

n Butyl urethane (n Butyl 

54 






NH 3 





carbamate) 












14 

N-Benzylisovaleramide 

54 


-30 

176 5 

68 0 

135 137 


184 5 

60 

105 


15 

Acetoacetamide 

54 






NH 3 




16 

Isobutyl urethane (Isobutyl 

55 

148 





NH 3 





carbamate) 












17 

N>Methyl>2-acetotoluidide 

56 


166 

1182 

78 

86 0 



56 

66 


18 

Carprylanilide 

57 55 


16 3 

237 


67 4 


184 

114 

160 







239 3 








19 

Pelargonanilide 

57 


12 3 

254 4 


68 5 


184 

114 

160 


HI 

N-Benzylacetanilide 

58 


16 6 

118 2 

78 

86 0 

37 

298 

58 

107 


21 

Methoxyacetanilide 

58 



204 203 




184 

114 

160 


22 

d /-Lactanilide 

59 


18 

122 


112 8 


184 

114 

160 


23 

N-EthyibenzaniJide 

60 


122 4 

249 

89 

1190 


205 

54 

60 


24 

n-Propyl urethane (n Propyl 

60 






NH 3 





carbamate) 












25 

N-Benzylformamide 

60 


84 

100 7 

31 

140 135 


184 5 

60 

105 


26 

N>Benzyiacetamide 

61 


16 6 

118 2 

78 

86 0 


184 5 

60 

105 


27 

Propiolamide 

61-2 


18 

144d 



NH 3 




28 

n-Valeranilide 

63 


-34 5 

186 4 


75 


184 

114 

160 



(/i‘Peniananihde) 












29 

Isoamyl urethane (Isoamyl 

64 

145 





NH 3 





carbamate) 












30 

Erucanilide 

65, 55 


33 4 

264 


62 5 


184 

114 

160 


31 

3-Acetotoluidjde (N Acetyl-/?? 

66 65 


166 

1182 

78 

86 0 



65 

125 



toluidme) 












32 

N-Methyl-3-acetotoluidide 

66 


16 6 

1182 

78 

86 0 



66 

125 


33 

Ethyl oxanilate . 

66 7 







184 

114 

160 


34 

Benzindoie 

68 


122 4 

249 

89 

119 

52 

253 

157 8 

68 


35 

Heptananilide 

70,65 


-7 46 

223 


72 


184 

114 

160 


36 

Capranilide (n-Decananilide) 

70 


31 3 

268 7 


60 


184 

114 

160 


37 

n-Undecananilide 

71 


28 5 

280,284 


68 2 


184 

114 

160 



(n Hendecananiltde) 



o 134 
e 163 










‘Derivative data given in order m p , crystal color solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No. 


38 

39 

40 

41 


42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 


56 


57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 


72 

73 

74 

75 


Name 


2-Methylhexanaiiiide... 
N,N*Diphenyironnantide 

Vioyiacetanilide. 

Oieamide. 


Thioacetanilide. 

Tiglamide. 

Tiglanilide. 

4-Mediylhexananilide. 

Lauranilide (Dodecan- 

anilide). 

(/./' 23 - 2 ^inKthyl(>utananilide. .. 
Pentadecanaailide. 

{/./-Lactamide. 

Transbrassidanilide. 

2«Acetophenetidide (N-Acetyl> 

o-phenetidine). 

f/,/«2-Metby]pefitanamide __ 

Tridecananiiide. 

d./*a*Chloropropionainide. 

Prepiooamlde. 


I Acetamide. 


Ethoxyacetamide. 

N-Mediyl-4-acetotolaidide .... 

a-Bromoisoboty raniiide. 

7 >Ptienytbutyramide. 

Myristanilide. 

Acrylamide. 

Allylurea. 

Acetoacetanilide. 

d,/-a'£tbylpbenyiacetamide ... 

(a>Phenylbutyramide). 

4-ii*PropylacetaBiiide. 

o-Undecyleaamide 1 

(a-Hendecylencamidc). 

Propiolaoilide. 

3-BroiBoacetafiiJide.I 

</,/-3*Methylpentanaiiilide. 

/I'Bulyl oxamatc. 


2-Cbk>roacetaniUde.. 

D-ChaulmeograBilide 

Palmitainlide. 

N'Pbeflyimaleimide.. 


Melting 
point, *C 

Xan- 

thyl- 

amide 

Derived acid 

Derived amine 


M.P.,*C 

B.P.. ‘C 

p-Nitro- 

benzyi 

ester 

p*Bromo- 

phenacyl 

ester 

M.P., X 

B.P.. X 

Acet¬ 

amide 

Benz- 

amide 

Miscellaneous 

72 



209.6 



h 





73 


8.4 

100 7 

31 

140; 135 

53-4 


101 

180 


73 


-35 

169* 163 



1 184 

114 

160 


76 


a- 13 36 

250 


40 6 

1 NH. 






16.25 

(super- 











heated 











steam); 











2I6» 








76 



93 




184 

114 

150 


76 


64.5-5.0 

198 5 

64 

68 

N 

H., 





(cor.) 






77 


64.5-5.0 

198 5 

64 

68 


184 

114 

160 



(cor.) 








77 



217 8 *** 




184 

114 

160 


78 


44- 42 

299 


76 


184 

114 

160 


78 


1 5 

191 7 




184 

114 

160 


78 


52.3 

2 I 2 ‘® 

39 5_40 

77 2 


184 

114 

160 





(cor.) 







78 ^ 


18 

122 '* 


112 8 

NH. 




9.0; 76 










79 


59 7 

256'“ 


94 2 


184 

114 

160 


79 


16.6 

118 2 

78 

86 0 


229 

79 

104 


7Q 6- 80 


195 6 



N 

Hj 




80 


43; 41.6 

312-177'“ 


75.0 


184 

114 

160 


80 


186 


NH 3 




81;77 

214- 

20 8 

141 

31 

63 4 

NH. 




211 









201; Oxalate, 











80.8-1.0 

82 

245- 

166 

118 2 

78 

86 0 

NH. 





238- 









196-7; Oxalate ; 


40 









127.3; Phthali- 











mide, 135-6 

82 



206 7 


104 8 

NH. 




83 


16 6 

118 2 

78 

86 0 


210 

83 



83 


48-9 

198-200 




184 

114 

160 


84 


52 ■ 

290 



N 

H 3 




84 


53.9 

212 '* 


81 

. 

184 

114 

160 


85 


13 

141- 140 



NH. 




85 







1 58 




85 







184 

114 

160 


86 ; 83 


42 

270 



NH. 




87 


16.6 

1182 

78 

86.0 


77S 

87 

115 


87 


24.5 

275 



n'h. 



87 


18 

144d. 




184 

114 

160 


87 


16.6 

118.2 

78 

86.0 

18 

251 

87 

120; 136 


87 


-41.6 

197.5 




184 

114 

160 


88 


189.5 


di : 204 


N 

n. 






(anh.); 











101 (+ 











IHjO) 









88 


16.6 

118.2 

78 

86.0 


209; 

87 

99 









207 




89 


68.5 

247-8“® 




184 

114 

160 


90 


62.7 

222 '® 

42.5 

86;82 


184 

114 

160 


91 


130 


di.9\ 

168-70; 


184 

114 

160 






(cor.) 

190 







*Derivative data given in order: m.p., crystal color, solvent from which crystalli^d. 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Xan 

thyl 

amide 

Derived acid 

Derived amine 


M P *C 

BP X 

p-Nitro 

benzyl 

ester 

/i-Bromo 

phenacyl 

ester 

M P "C 

BP "C 

Acet 

amide 

Benz 

amide 

Miscellaneous 

76 

Bromoacetamide 

91 


50 

208 

88 


N 

H, 




77 

a-Phenylpropionamide 

92 

158 


265 



nh. 




78 

Isopropyl urethane 

92 







33 





(isopropyl carbamate) 












79 

Arachidanihde 

92 


77 75 

204' 


89 


184 

114 

160 


80 

d 1 a Chloropropionanilide 

92 



186 




184 

114 

160 


81 

2,2-Dimethylbutananilide 

92 


-150 

187 190 




184 

114 

160 


82 

2-Nitroacelanilide 

92 94 


166 

1182 

78 

86 0 

71 


92 94 

98 no 


83 

Maleimide 

93 


130 


di 91 

168 70 

NHj 










(cor ) 

190 






84 

Elaidamide 

93 4 


44 5 51 

234'5 


65 

NH, 




85 

Transbrassidamide 

94 


59 7 

256‘» 


94 2 

NH, 




86 

2-Ethylpentananilide 

94 



209 




184 

114 

160 


87 

N-MethyI-N-( 1-naphthyl) 

94 


16 6 

118 2 

78 

86 0 


294 

94 5 

121 



acetamide 












88 

/ 2 -Caproanilide 

95 92 


-39 

205 35 


72 


184 

114 

160 



(n Hexananilide) 












89 

N-Butyranilide 

95 


-5 5 -8 

162 5 

35 

63 


184 

114 

160 







164 








90 

N'Benzylpalmitamide 

95 


62 7 

222'" 

42 5 

86 82 


184 5 

60 

105 


91 

Azelaic acid monoamide 

95 


106 5 

>360 si 

d< 43 8 

di 130 6 

NH, 









d 237'" 








92 

d /-2>Methylpentananilide 

95 



195 6 




184 

114 

160 


93 

lodoacetamide 

95 


83 




NH, 




94 

Stearanilide 

95 


70 1 69 6 



92 


184 

114 

160 


95 

Heptanamide 

96 

154 5 

-7 46 

223 0 


72 

NH, 




96 

T richlorolactamide 

96 


124 




NH, 




97 

Semicarbazide 

96 






1 4 

113 5 

mono 

mono 

Gives semicar 











67 di 

172 5 

bazones with 











(sym) 

di 

aldehydes and 











138 

(sym) 

ketones 












241 


98 

3-Toluamide 

97, 94 


111 3, 

236, subl 

86 6 

108 




(cor ) 

Mercury denv , 





110 1 








200 

99 

Trichloroacetanilide 

97,94 


57 8 

197 5 

80 



184 

114 

160 


100 

3-A cetophenetidide 

97 


16 6 

1182 

78 

86 0 


248 

37 

103 


101 

N-Benzylstearamide 

97 


70 1 69 6 



92 


184 5 

60 

105 


102 

Glycollanilide 

97 


78 9 80 


106 8 

138 


184 

114 

160 


103 

Methoxyacetamide 

97 



204 203 



NH, 




104 

Hydrocinnamaniiide 

98,96 


48 7, 40 

279 80 

36 3 

104 


184 

114 

160 



(/3 Phenylpropionanilide) 




(cor) 








105 

a-Hydroxyisobutyramide 

98 


79 

212 

805 

98 

NH, 




106 

Dichloroacetamide 

98,subi 


5-6 

194 


99 

NH, 




107 

2-lVlethylhexananilide 

98 



209 6 




184 

114 

160 


108 

4>Methylhexanamide 

98 



217 8’“ 



NH, 




109 

4-Methyl-2'nitroacetanilide 

99,94 


16 6 

1182 

78 

86 0 

117 


99 

148 


110 

Capramide (n-Decanamide) 

99 

148 

31 3 

268 7 


67 0 

NH, 




111 

2-Bromoacetanilide 

99 


16 6 

118 

78 

86 0 

32 

250 

99 

116 


112 

Phenoxyacetanilide 

99 


98 9,99 

285d 


148 5 


184 

114 

160 






100 









113 

Pelargonamide 

99 

147 5 

12 3 

254 4 


68 5 

N 

n, 




114 

a-Bromopropionanilide 

99,110 


25 7 

203 5 




184 

114 

160 


115 

n-Caproamide 

100,101 

160 

-39 

203 35 


72 

NH, 



Oxalate, 71 I- 3 


(/i-Hexaneamide) 








i 




116 

Tndecanamide 

100 


43,41 6 

312, 


75 

NH, 









177"’ 



1 





117 

Phenylpropiolamide 

100, 109 


136-7, 


83 


NH, 








subl 










•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No. 

Name 

Melting 
point, 'C 


Derived acid 

Derived amine 

Miscellaneous 

thyl- 

amide 

M.P., "C 

B.P., ‘C 

p-Nitro- 

benzyl 

ester 

p-Bromo- 

phenacyl 

ester 

M.P., ’C 

B.P., ’C 

Acet¬ 

amide 

Benz- 

amide 

118 

N,N-Diphenylacetamide. 

101 


16.6 

118.2 

78 

86.0 

53-4 


101 

180 


119 


mi 


82; 85 




NH. 















120 

N,N'-Diacetyltrimethylene> 

101 


16.6 

118.2 

78 

86.0 


136 

mono: 

mono: 



diamine. 









126; 

140; 












di: 101 

di: 147 


191 


101 

230 






-6 

28 

80 

Picrate, I27d. 

122 


101 


98-9; 

285d 


148.5 

N 

H, 


















99-100 









123 


102 


16.6 

118.2 

78 

86.0 


196 

102 

63 

B.p. 237; Cone. 












HNO, + H,SO, 













—»p“Nitro 













deriv., 153 

124 


102 


33 5, 

245-6 

61 

84 


184 

114 

160 





deliq. 




i 





125 


102 


52.3 

212 '® 

39.5-40 

77.2 

NH. 







(cor.) 


1 





Mf, 


102 


15 

169 


81 

NH, 




177 


102 


15 

169 


81 

.1 184 

114 

160 


128 


103; 99 


5- 

280-4 


68.2 

NH- 




(/i-Hendecanamide). 


a:13.4; 













d;16.3 









129 

3>Benzophenetidide 

103 


122.4 

249 

89 

119 


248 

97 

103 



(N-Benzoyl-m-phenetidine)... 












130 

N,N-Dicyclohexylacetamide... 

103 


16.6 

118.2 

78 

86.0 

20 

225 

103 

153 









i 


sl.d. 




131 


104 


166;164 





184 

114 

160 













132 

2-Ben zophenetidide 

104 


122.4 

249 

89 

119 


229 

79 

104 



(N-Benzoyl-o-phenetidine)... 












133 


104, 


13.6 

165d; 




184 

114 

160 



subl. 



80« 








134 

N-Cyclohexylacetamide. 

104 


16.6 

118.2 

78 

86.0 


134 

104 

149 ' 


1 


104 S 


16.6 

118 2 

78 

86.0 


222-4 

104-5 

119 


136 


105; 103 


209 



1 NH. 















1 


105 ' 


46 1 

154 7 


76.8 


184 ! 

114 

160 


138 


105 


16.6 

118 2 

78 

86.0 


261 

105 

126 












1 


105 


13 

141; 140 




184 

114 

160 


140 

/3>Phenyipropionamide 

105 

189 

48.7; 40 

279-80 

36.3 

104 

N 

H, 





(Hydrocinnamamide). 




(cor.) 








141 


106;103 


- 20.8 

141 

31 

63.4 


184 

114 

160 

Cone. HNO 3 + 











H,SO, -> 













p-Nitro deriv., 













182 



106 

142 

62 7 

222 *® 

42.5 

86 ; 82 

NH. 






106 


1224 

249 

89 

119 

. 

1 184-5 

60 

105 


144 


106 


68.5 

247-8“ 



! NH. 









1 * 




145 


106 







1 -6 

28 

80 















106 

167 

34 5 

186 4 


75 

NH 3 



Oxalate, 61.1-.4 



107- im 

53 9 

212 ‘« 


81 

1 

NH. 



148 

N'Benzylbenzaniiide. 

107 


122.4 

249 

89 

119 

37 

|298 

58 

107 


149 

m M WBawaal* 

108 


61.2 

231*® 

48.5-9.0 

82.6 

NH. 















(Heptadecanamide). 





(cor.) 



1 






toil 


93 




NH, 








31 2 

167 9 



NH, 




152 


108d. 


33 5, 

245-6 

61 

84 

NH. 






deliq. 









153 


108 


106.5 

>» 3W) 

di: 143.8 

di: 130.6 


184 

114 

160 




si. d.; 













237'» 








154 


108-9 


77- 75 

204* 


89 

N 

















•Derivative data given in order; m.p., crystal color, solvent from which crystallized. 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Xan- 

thyl- 

amide 

Derived aad 

E)erived amine 

Miscellaneous 

MP.'C 

BP,’C 

p-Nitro- 

benzyl 

ester 

p-Bromo- 

phenacyl 

ester 

M P, "C 

BP.*C 

Acet¬ 

amide 


155 

Anthranilamide 

109 


147d 




N 

IH, 




156 

2-lodoacetanUide 

109 


16 6 

1182 

78 

86 

61,58 


109 

139 


157 

Pimelic acid monoaniltde 

109 


104-5, 

223'* 


d, 136 6 


184 

114 

160 






subi 









158 

Stearamide 

109 

139 41 

70 1,69 6 



92 

NH, 




159 

a-Melhylhydrocinnaniainide 

109 






NH, 




160 

Lauramide (Dodecanamide) 



44,42 

299 


76 

NH, 




161 

R-Caprylamide 


148 

16 3 

237, 


67 4 

NH, 





(n-Octanamide) 




239 3 








162 

Isovaleranilide 

110 


-30 0 

176 5 


68 0 


184 

114 

160 


163 

d /-2-Methylbutananilide 

110 



176-7, 


55 


184 

114 

160 







174 








164 

3-Nilrophenylacelamide 

110 


120 




NH, 




165 

2-Elhylacelanilide 

111 


166 

1182 

78 

86 0 

\ 210-1 

III 

147 


166 

/S'Bromopropionaniide 

111 


62 5 




NH, 




167 

3-Aniinobenzaniide 

111 


174d 




NH, 




168 

2>Ethylbutanainide 

112, 107 


-31 8 

195 



h 

H, 




169 

4-Methylpeiilananilide 

112,110 


-33 

199 


77 3 


184 

174 

160 



(Isocaproanilide) 












170 

</,/-2*IVlethylbutanainide 

112 



176-7, 


55 

nh. 









174 








171 

2-Acetotoluidide 

112 


166 

1182 

78 

86 0 

200 


no 1' 

146 

KMnO, — 













Acetylanthra- 













nilicacid, 185 

172 

d-Hydnocarpamide (a-Cyclo- 

112-3 


605 




nh. 





pentylundecylamide) 








1 




173 

4-Aniiiiobeiizaiiiide 

114 


118d 




NH, 




174 

Acetanilide 

114 


16 6 

1182 

78 

86 0 


184 

114 

160 

B p 304, Cone 



(cor) 










HNO, + 













HjSO,^ 













/?-nilro denv , 













210 

175 

N'Benzyicrotonamlde 

114 


72 

189 (cor) 

67 4 

95-6 


184-5 

60 

105 


176 

Ethyl oxamate 

114 


189 5 


di 204 



16 5, 


71 






(anh ), 





19 








101( + 













2HjO) 













(rapid 













htng ) 









177 

12>Chlor<rfienzanilide 

114,118 


142,140 


106 

106 


184 

114 

160 


178 

Dihydroacetic acid 

115 


109 

270 




184 

114 

160 



monoanilide 












179 

/i-Butyramide 

115 

185-7 

-5 5, -8 

162 5, 


63 

NH, 



Mercury denv , 






164 







222-4, Oxalate, 













659 62 

180 

Methacrylamide 

116 


16 

161 



NH, 




181 

a-Bromoisovaleranilide 

116 


44 

230d 




184 

114 

160 


182 

imRS-a-Crolonanilide 

118, 115 


72, w 

189 (cor) 

67 4 

95-6 


184 

114 

160 


183 

Phenylacetanilide 

118 


76 5, 

256 5 

|65 

89 


184 

114 

160 

Cone HNO,^ 





subI 

(cor) 







2,4-dinitro- 













phenylacetic 













acid. 189 

184 

Dichloroacetanilide 

118 


5-6 

194 


99 


184 

114 

160 


185 

A'-ElhyM-nitroacelanilide 

118 


166 

1182 

78 

86 0 

96 


119 

98 


186 

Trimesic acid Irianilide 

118- 


380 (cor) 



In 197 


184 

114 

160 




20d 





(sealed 













tube) 






187 

3-lodoacetanilide 

119 


166 

1182 

78 

86 0 

33,27 


119 

157 


188 

Cyanoacetamide 

120 

222-3 

66 




NH, 

1 





•Derivative data given in order m p erystal eolor, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m. p.)* (Continued) 


No 

Name 

Melting 
point “C 

Xan 

thyl 

amide 

Derived acid 

Derived amine 


M P ‘C 

BP "C 

p-Nitro 

benzyl 

ester 

;>-Bromo 

phenacyl 

ester 

MP.“C 

BP “C 

Acct 

amide 

Benz 

amide 

Miscellaneous 

189 

Glycolamide 

120 


78 9,80 


106 8 

138 

NH, 




190 

Isocaproamide 

120 1 

159-60 

-33 

199 1 


77 3 

NH, 





(Isohexanamide) 












191 

Chloroacetamide 

121 

208 9 

a61 3 

189 


104 










d 56 2, 













yili 









192 

2-Chlorophenoxyaeetanilide 

121 


145 6, w 





184 

114 

160 


193 

Tnbromoacetamide 

122 


131, 135 

24 5d 



NH3 




194 

Sebacic acid monoanilide 

122 


33, subl 

243 

di 73 5, 

di 147 


184 

114 

160 








72 6 







195 

3-Chlorobenzanilide 

122 5 


158 155 


107 

116 


184 

114 

160 


196 

a-Bromopropionamide 

12a 


25 7 

203 5 



NH3 




197 

Furanilide 

123 5 


133 4 

230-2 

133 5 

138 5 


184 

114 

160 






132 









198 

Pynivamide 

124 


13 6 

165d 



NH3 









80“" 








199 

3-Methylpentanamide 

125 


-41 6 

197 5 



NH3 




200 

4-Chlorophenoxyacetanilide 

125 


155 6 



136 


184 

114 

160 






w 158 









201 

3>Benzotoluidide 

125 


122 4 

249 

89 

1190 


203 

65 

125 



(N Benzoyl m toluidine) 












202 

2’Toluanilide 

125 


104-5, 

259’"' 

90 7 

57 


184 

114 

160 






107 8 









203 

Acetyl'/9-phenylhydrazine 

125 6 


16 6 

1182 

78 

86 0 

19,23 

243 

128, di 

168, di 












107 

177 


204 

Adipic acid monoamide 

125-30 


153 4 

216'= 

106 

154 5, 

NH3 








(cor ) 



152 6 






205 

Succinimide 

126 

245-7 

185, 

23 5d 

di 88 

di 211 

NH3 








182 8 









206 

3-Toluanihde 

126 


111-3, 

263, subl 

86 6 

108 


184 

114 

160 






110 1 









207 

Angelanilide 

126 


45-6 

185 (cor ) 




184 

114 

160 


208 

jd-Resorcylanilide (2,4- 

126 7 


213d 


188-9 



184 

114 

160 



Dthydroxybenzanilide) 



(rapid 













htng ) 













216,217 









209 

2-Ethylbutananilide 

127, 


-31 8 

195 




184 

114 

160 




127 5 











210 

Suberic acid monoamide 

127 


144 139 


di 85 

di 144 2 

NH3 








41 









211 

4-lVlethoxy acetanilide 

127 


16 6 

1182 

78 

86 0 

58 

240 

130 127 

154, 157 


212 

Angelamide 

127 8 


45 6 

185 (cor ) 



NH3 




213 

Phenylpropiolanilide 

128, 126 


136 7, 


83 



184 

114 

160 






subl 









214 

Nicotinamide 

128 


237-8 




NH3 



Bp 150 60'"’ ‘ 



129, 


subl 








Chloroaurate, 



129 31 










205, N-Ethyl, 













188-9,N 













isopropyl, 184 6 

215 

Pitalanilide 

128 


35 5 

163 4 


75-6 


184 

114 

160 




(cor), 













132-3 











216 

Suberic acid monoanilide 

128-9 


144, 


di 85 

di 144 2 


184 

114 

160 






139-41 









217 

Isobutyramide 

129,127 

210-1 

-46 1 

154 7 


76 8 

NH3 




218 

2-lVlethoxybenzamide 

129 


100-1 

200 


113 

NH3 



Mercury deriv , 













241 

219 

2-Bromo-4*mtroacetanilide 

129 


16 6 

1182 

78 

86 0 

105 


129 

160 


220 

Benzamide 

130,129 

222 5- 

122 4 

249 

89 

119 

NH3 



Mercury deriv , 




3 5, 









222, Phthah- 




224 









mide, 168 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







Derived acid 



Derived amine 





Melting 
point, ‘C 











No 

Name 

thyl- 

amide 

M P, "C 

B P. “C 

p-Nitro 

benzyl 

ester 

p Bromo- 
phenacyl 
ester 

M P *C 

B P X 



Miscellaneous 

221 

3,4-Diniethylbenzaniide 

130 


166, 164 




N 

IH, 




222 

a,/9-Dibroniopropionaniide 

130,133 


67 (stab ), 

160" 



N 

H, 








SO (un¬ 
stab ) 









223 

Anthranilanilide 

131 


147 





184 

114 

160 


224 

Bromoacetanilide 

131 


50 

208 

88 



184 

114 

160 


225 

2-Methoxybenzanilide 

131 


100-1 

200 


113 


184 

114 

160 


226 

Nicotinanilide 

132, 


237 8, 





184 

114 

160 




bz , 

85( + 
2 H 2 O), 
w , 265 
(anh ) 


subl 









227 

2,2-Dimethylbutanainide 

132, 103 


-150 

187, 190 




184 

114 

160 


228 

4 /,/~ 23 -Dimethylbutanamide 

132 


-1 5 

191 7 



nh. 




229 

33-Dimethylbutananilide 

132 


6 7 

184,96" 




I 184 

114 

160 


230 

33-Dimethylbutanainide 

132 


67 

184,96“ 



NH, 




231 

2,S-Dichloroacetaiiilide 

132 


16 6 

1182 

78 

86 0 

50 


132 

120 


232 

Malonic acid monoanilide 

132 


134 8 9 


di 85 5 



184 

114 

160 


233 

Urea (Carbamide) 

132 8 

265, 





nh, 



Phthalimide, 




274 









188-90, Picrate, 
148 

234 

2,4-Dimethylacetanilide 

133, 130 


166 

1182 

78 

86 0 


217 

133, 130 



235 

Mesityleneamide (3,5- 

133 


16 6 




NH, 





Dimethylbenzamide) 








1 




236 

4-lsopropylbenzainide 

133 


177, al 




NH, 




237 

a-Bromoisovaleramide 

133 


44 

230d 



NH, 




238 

4-Chlorophenoxyacetamide 

133 


155-6, 



136 

NH, 








w , 158 





1 




239 

d /-Mandelamide 

133 4 


118 


123-4 


NH, 






(cor ) 











240 

N-<2*Naphthyl)acetaniidc 

134 


166 

118 2 

78 

86 0 

112 


132 

162 

Bfj —* 1-Bromo 













deriv , 140 

241 

3>Chlorobenzainide 

134 


158,155 


107 

116 

NH, 



Mercury denv , 













245 

242 

Phenacetin (4-Aceto- 

134 


16 6 

118 2 

78 

86 0 

2 3 

248 

137 

173 

:iO%HNO,- 


phenetidide) 








254 



3-Nilro denv , 

: 103 

243 

Chioroacetanilide 

134, 


a 61 3, 

189 


104 


184 

114 





136-7 


6 56 2, 













y 52 5 









244 

23-DimethylacetaniHde 

135 


16 6 

1182 

78 

86 0 


221-2 

135 

189 


245 

Isovaleramide 

135, 136 

182-3 

-30 0 

176 5 


68 0 

NH, 




246 

Acetyl salicylanilide 

136 


135 

140d 

90 5 



184 

114 







(rapid 













htng ) 









247 

3-Broniobenzaiii)ide 

136 


155 


105 

120 


184 

114 



<248 

Salicylanilide 

136 


158 3 


97-8 

140 


184 

114 




] 



(subl at 
76) 










a-Hydroxyisobutyranilide 

136 


79 

212 

80 5 

98 


184 

114 

160 



NyN-Diacetyltetramethyl- 

137 


166 

118 2 

78 

86 0 

27 

159 

dt 137 

di 177 



enediamine 












251 

Benzo-2-iodonanilide (N-Ben- 

139 


122 4 

249 

89 

119 

61, 58 


109 

139 



zoyl-o-iodoaniline) 



(subl at 
100) 









K 39 

3-Ethoxybenzamide 

139 


137 




NH, 




B 21 

2,5-Dimethylacetanilide 

139 


16 6 

118 2 

78 

86 0 

15 5 

213-5 

139 

140 



J-Aminobenzanilide 

140 


174d 





184 

114 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Xan 

thyl* 

amide 

Derived aad 

Derived amine 


M P, X 

BP. X 

;>-Nitro- 

ben^i 

ester 

p-Bromo- 

phenacyl 

ester 

MP.X 

BP. X 

Aoet‘ 

amide 

Benz* 

amide 

Miscellaneous 

255 

l-Toluamide 

140, 143 

199 

104-5, 

259751 

90 7 

57 

N 

H, 



Mercury deriv , 




200 5 

107 8 





1 



196 

256 

Trichloroacetamide 

141 


57-8 

197 5 

80 


nh. 




257 

2>lodobenzanilide 

141 


162 


111 

143 


184 

114 

160 


258 

2>Bromobenzanilide 

141 


150 


no 

102 


184 

114 

160 


259 

3-Tolylurea 

142 







203 

65 

125 


260 

2-Chlarobenzamide 

142 


142,140 


106 

106 

NH, 




261 

Salicylamide 

142 


158 3 


97-8 

140 

NH, 



Mercury deriv, 





(subi 








190 





at 76) 









262 

Furamide 

142-3 

210 

133 4, 

230-2 

133 5 

138 5 

nh. 








132 









263 

3-Nitrobenzaniide 

143, 142 


140 


141 

132 

NH, 




264 

lodoacetaniiide 

143-4 


83 





184 

114 

160 


265 

3,5-Diinethylacetanilide 

144, 140 


166 

1182 

78 

86 


220 

144,140 

136 


266 

2-Benzotoluidide (N-Benzoyl- 

144 


122 4 

249 

89 

119 


200 

110-11 

146 

KMnO,^ 


o-toluidine) 











Benzoylanthra- 













nilicacid, 177 

267 

3-Nitrosalicylamide 

145 


125 




NH, 






(hyd ) 











268 

2,4-Dichloroacetanilide 

145 


166 

118 2 

78 

86 0 

63 


145 

177 


269 

a-d /-Phenylsuccinamide 

145 


167-8,84 




nh. 





(d form) 



(anh ) 









270 

4>Toluanilide 

145, 148 


179 80, 

275 (cor ) 

104 5 

153 


184 

114 

160 






182 













subI 









271 

Dietbylmalonic aad 

146 


125 


di 91 


nh. 





monoamide 












272 

Cyclohexancarboxanllide 

146, 131 


30-1 

233 




184 

114 

160 



(Hexahydrobenzanitide) 












273 

Phenylurea 

147 

225 






184 

114 

160 


274 

N^N'-DIbenzoyltrimethylene- 

147 


122 4 

249 

89 

119 


136 

mono 

mono 



diamine 









126, 

140, 












di 101 

di 147 


275 

Benzo-2-ethylanilide (N-Ben- 

147 


122 4 

249 

89 

119 


210-11 

111 

147 



zoyl-o-ethylaniline) 












276 

2«4,6-TrichioroaceUDiitde 

148 


166 

118 2 

78 

86 0 

78 


148 

172 


277 

a-Bromoisobutyramide 

148 


48-9 

198-200 



NH, 




278 

Cinnamamide 

148,142 


133 

300 

116 8 

145 6 

NH, 




279 

Succinic acid monoanilide 

148 5 


185, 

235 d 

di 88 

di 211 


184 

114 

160 






182 8 









280 

A^-Cyclohexybenzamide 

149 


122 4 

249 

89 

119 


134 

104 

149 


281 

Benzylurea 

149 







184-5 

60 

105 


282 

Phthaiic acid monoamide 

149 


200-6, 


di 155 5 

di 152 8 

NH, 





(Phthalamic acid) 



197 













(sealed 













tube). 













230 













(rapid 













htng) 









283 

)S'Benzoylpropionanili4e 

150,145 


116 





184 

114 

160 


284 

Etfiylmalonic acid monoanilide 

150 


III 


75 



184 

114 

160 


285 

2-Chlorophenoxyace(amide 

150 


145-6, w 




NH, 




286 

Adipic acid monoanilide 

151 3 


153-4 

216'* 

106 

154 5, 


184 

114 

160 






(cor) 



152 6 






287 

Cinnamaailide 

151,153 


133 

300 

1168 

145 6 


184 

114 

160 

Acid KMn 04 —^ 













Benzoic acid. 













122 4 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







Derived acid 




Derived amine 





Melting 












No 

Name 

thyl 



p Nitro 

p-Bromo 


i 


Acet¬ 

amide 

Benz- 

amide 

Miscellaneous 



Pun.t, C 

amide 

M P, ’C 

BP,“C 

benzyl 

phenacyl 


B 

BP,‘C 








ester 

ester 


1 



288 

4-Fluoroacetanilide 

152 


166 

1182 

78 

86 0 

- 1 


186 

152 

185 


289 

d /-Mandelanilide 

152 


118 


123 4 




184 

114 

160 


290 

4-Acetotoiuidide (N-Acetyl-p- 

153, 147: 


16 6 

118 2 

78 

86 0 

45 



147 

158 

KMn04^4- 


toluidme) 












Acetamido- 
benzoic acid, 

256, Bra —3- 
Bromo deriv, 

117 

291 

N-Methyl-4-nitroacetanilide 

153 


166 

118 2 

78 

86 0 

152 



153 

112 


292 

Veratranilide 

154 


181 






184 

114 

160 


293 

d-Fluorobenzamide 

154 


182, 





NH 3 








182 6 










294 

3-Nitrobenzanilide 

154 


140 


141 

132 



184 

114 

160 


295 

Benziiamide 

154-5, 


150 


99 5 

152 


NH 3 






155 












296 

3-Nitrosiilicylamide 

155, 145 


125 





NH 3 








f+H^O) 










297 

2t5-Dichlorobenzamide 

155 


153 





NH 3 




298 

2-Brornobenzarnide 

155 


150 


no 

102 


NH 3 



Mercury deriv , 














242 

299 

Dibenzylacetanilide 

155 


89 






184 

114 

160 


300 

2-Nitrobenzanilide 

155 


146 


112 

107 


i 

184 

114 

160 


301 

3-Bromobenzainide 

155 


155 


105 

120 


NH, 



Mercury deriv , 














235 

302 

N-< 1-Naphthyl) acetanilide 

155, 


131, 135 






184 

114 

160 




159 6 












303 

Phthalonamide (/5 form) 

155d 


146 





NH 3 




304 

3-Nilroacelanilide 

155 


16 6 

118 2 

78 

86 0 



114 

mono 

mono 













155, 

155, 













di 76 

d, 150 


305 

Pimelic acid dianiiide 

155-6 


104-5, 

223'® 


di 136 6 



184 

114 

160 






subi 










306 

Pivalamide 

155-7, 


35 5 

163-4 


75-6 


NH, 






153-4 












307 

N'Phenyisuccinimide 

156 


185, 

235d 

di 88 

di 211 



184 

114 

160 






182 8 










308 

Dibromoacetamide 

156 


48 

232-5 




NH 3 




309 

L-Malamide 

156 5- 


100-1 


mono 

di 179 


NH 3 






80 




87 2, di 














124 5 








310 

Phenyiacetamide 

156, 157 

196 

76 5, 

256 5 

65 

89 


NH, 








subl 

(cor) 









311 

3-HydroxybenzaniUde 

157, 155 


200 , subl 


106-8 

176, 



184 

114 

160 









176 1 

4 







312 

Succinic acid monoamide 

157 


185, 

235d 

di 88 

di 211 


NH, 





(Succinamic acid) 



182 8 










313 

N-Acetylindole 

157-8 


166 

118 2 

78 

86 

52 


253 

157-8 

68 


314 

d /•Phenylsuccinaroide 

158 


167-8 





NH, 





(o form) 













315 

4-Benzotoluidide (N-Benzoyl-p- 

158 


122 4 

249 

89 

119 

45 



147 

158 

CrO, —4- 


toluidme) 











1 

Benzamido 
benzoic acid, 

278 

316 

N-( 1-Napthyl) acetamide 

159 


166 

118 2 

78 

86 0 

El 


1 

159 

160 

Bra 4-Bromo 











! 



deriv , 193, 
Fuming HNO 3 
—»dinitro 
i deriv , 250 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point "C 

Xan 

thyl 

amide 

Derived acid 

Derived amine 

Miscellaneous 

M P,X 

BP.‘C 

/>*Niiro 

benzyl 

ester 

p Bromo 
phenacyl 
ester 

M P. X 

BP,X 

Acet 

amide 

Benz¬ 

amide 

317 

4-Toluamide 

159, 160 

224-5 

179-80, 

275 (cor ) 

104 5 

153 

N 

1 H 3 



Mercury deriv , 





182, 








260 





subi 










Crotonamide 

wamm 


72, w 

189(cor ) 

67 4 

95 6 

nh, 




BS 

N'd’Naphthyl) benzamide 

|gM| 


122 4 

249 

89 

119 

50 


159 

160 



N-( 2-Naphthyl) benzamide 

162 


122 4 

249 

8§ 

119 

112 


132 

162 



4>Aminoacetanilide 

162 


166 

1182 


86 0 

140, 

267 

mono 

mono 

Azo-;8-naphthol 









147 


162 3, 

128, 

deriv , 261 



! 








di 304 

di 300 


322 

4-Hydroxybenzamide 

162 


215,213 


180-2 

191 5 

NH 3 






(hyd ) 


4,210 



(cor) 













184 






323 

Benzanilide 

163 160 


122 4 

249 

89 

119 

! 

184 

114 

160 

Br2“-*4-Bromo 













deriv , 204 

324 

l-Naphthanilide 

163, 164 


161 2 



135 5 


184 

114 

160 






(cor ) 









325 

Trichlorolactanilide 

164 


124 





184 

114 

160 


326 

Veratramide 

164 


181 




NH 3 




327 

I'Benzoylbenzamide 

165 


128,91 


100 4 


NH 3 








(hyd ) 





1 




328 

L-Glutamamide 

165 


211 

1 



NH 3 








(rapid 





j 








htng ), 













197 













(slow 




1 









htng ) 









329 

Protocatechuanihde 

166 


199- 



188 


184 

114 

160 






200 d 









330 

4>Anisamide 

167, 163 


184 6 

275-80 

132 

152 

NH 3 



Mercury deriv , 





184 2 








222 





(cor ) 









331 

4-Bromoacetanilide 

167, 168 


166 

1182 

78 

86 0 

66 

245 

168 

204 


332 

Acetylanchranilanilide 

167 


185 ac 





184 

114 

160 


333 

Diphenyiacetamide 

168 


148 




N 

H 3 




334 

a-Benzoyl-jd-phenylhydrazine 

168 


122 4 

249 

89 

119 

19 23 I 

1 243 

128 

168 


335 

2-Furanacrylamide (^-(2-Furyl) 

168-9 


141 

286 



nh. 


i 



acrylic acid) 







1 

( 




336 

Piperonyiamide 

169 


229, 228 




NH 3 




337 

d /-Tropamide 

169 


117-8 




NH 3 




338 

Metbyliminodiacehc acid 

169 


227d 




NH 3 





monoamide 







1 

1 




339 

Methyliminodiacetic acid 

169 


227d 




NH 3 





dtamide 












340 

4-Hydroxyacetanilide 

169 


16 6 

1182 

78 

86 0 

184, 


mono 

N- 










186 


168, 

mono 












di 150 

216-7, 













N,0- 

! 












di 234 


341 

4-Anisanihde 

169-71 


184 6 

275-80 

132 

152 


184 

114 

160 






184 2 













(cor ) 









342 

3-Hydroxybenzamide 

170 167 


200 subI 


106 8 

176 

NH 3 











176 7- 

4 






343 

Sebacic acid monoamide 

170 


33, subi 

24315 

di 73 5 

di 147 

N 

H 3 










12 b 







344 

ci5-Aconitanilide 

170d 


125 



In 186 


184 

114 

160 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


Melting 
point, ‘C 


Xan- 

thyl- 

amide 


Derived acid 


M.P.,'C 


B.P., ’C 


p-Nitro- 

benzyl 

ester 


n-Bromo- 

phenacyl 

ester 


Derived amine 


M.P.-C 


B.P., "C 


Acet¬ 

amide 


Benz- 

amide 


Miscellaneous 


345 

346 

347 

348 

349 

350 

351 

352 


353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 


370 

371 


Malonic acid diamide 

(Malondiamide). 

D,L-Phenylsuccinic acid 
monoanilide (0 form).. 
4-Ethoxybenzanilide ... 


2>Naphlhylanilide. 


N,N’-Diacetylethylenediamine 

Benzo-2,4,6-(richloroanilide 

(N-Benzoyl-2,4,6- 

trichloroaniline). 

Azelaic acid diamide. 


Maleic acid monoamide 

(Maleamic acid). 


4-Phenetylurea (Dulcin) . 


4-Benzophenetidide. 

(N-Benzoyl-p-phenetidine).. 

Benzylanilide. 

Pimelic acid diamide. 


d,/-Phenylsuccinic acid 

monoanilide (a form). 

4-Hydroxyphenylacetamide... 

Citraconic acid dianilide. 


372 

373 


Glutaric acid diamide. 

2-f4-Toluyl) benzamide. 

2-Nitrobenzamide. 

Pbtbalonic acid monoanilide .. 
N,N-Dibenzoyltetra- 

metbylenediamine. 

Acetylantbranilamide. 


2,6-Dimetbylacetanilide. 

D-Campboric acid monoamide 
Mesaconic acid diamide. 


4-Cyanobenzanilide .. 
N-Benzyipbtbalamide 


4-Cbloroacetanilide . 
a-Pbtbalonamide ... 


170 

170 

170; 172 

171; 173 

172 
172 

172 


172-3; 

153 

sl.d. 


173 

173 

174- 5 
175 

175 

175 
175.5 

175- 6 
175-6 
176; 175 

176 

177 

177 

177 

177 

177 


270 


179. 

179 


179 

179d. 


134.8-.9 

167-8;84 
(anh.) 
198; 
195-6 
184; 

185.5 

16.6 

122.4 


106.5 


137-8; 

130 

(+3% 

ftimaric 

acid) 


di: 85.5 


NH, 


118.2 

249 


>360 
si. d.; 
237 


di. 43.8 


</i;91 

(cor.) 


86.0 

119 


di: 130.6 


168-70; 

190 


8.5 

78 


184 

184 

184 

116 


NHs 


NHs 


122.4 

150 
104-5, 
subl. 
167-8; 84 
(anh.) 
148-50; 

148, w. 
92-3; 

22d. 

98 

139-140 

146 

146 

122.4 

185, 
ac. a. 
16.6 

187.5- 

8.0 

204.5 
(cor.), 
subl. 

219; 214 
200 - 6 ; 

191 

(sealed 

tube); 

230 

rapid 

htng.) 

16.6 

146 


249 


89 


99.5 


223'- 


119 

152 

di: 

136.6 


2-3 

2-3 


248; 
254 
248; 
254 
184 
NH, 


184 


NH, 


302-4 


70.6 
di: 69 


184 


249 


112 

89 


di: 139. 
107 


119 


27 


118.2 


78 

165.5 

di: 134 
(cor.) 


189 

di: 155.5 


86.0 


NH, 
NH, 
NH, 
184 
159 

NH, 


215; 

218 


NH, 

I 

NH, 


di: 152.8 


118.2 


78 


86.0 


72 


NH, 


114 

114 

114 

\di: 172 
148 


137 

137 

114 


114 


114 


114 

di: 137 


177 


184 

184-5 


114 

60 


179 


160 

16 ft 

160 

di: 244 
172 


173 

173 

160 


160 


160 


160 
di: 177 


168 


160 

105 


192 


•Derivative data given in order: m.p., crystal color, solvent from which crystallized. 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Xan- 

thyl- 

amide 

Derived acid 

Derived amine 

Miscellaneous 

MP.'C 

B P,‘C 

p Nitro 
benzyl 
ester 

1 



Acet¬ 

amide 


374 

2,4-Diniethylbenzainide 

179 81 


127,90 




N 

H, 








( + H,0) 









375 

D>TarUric acid monoanilide 

I80d 


169 71 


dt 163 

dt 204 


184 

114 

160 


376 

a-Acetyl-/?*methyturea 

180 


16 6 

1182 

78 

86 0 


-6 

28 

80 


377 

Diphenylacetanilide 

180 


148 





184 

114 

160 


378 

3,S-Dinilrosalicylaniide 

181 


182 




NH, 




379 

l-Naphthylacelamide 

181 


131, 135 




NHj 




380 

Maleic acid diamide 

181, 180 


137 


dt 91 

168 70, 

NHj 










(cor) 

190 






381 

un5>'m-Dimethyl urea 

182 

225 






7 


41 


382 

Thiourea 

182 






NH, 




383 

Hippuramide 

183 


187 


136 

151 

NH, 




384 

4-Tolylurea 

183 






45 


147 

158 


385 

3,5*Dinitrobenzamide 

183 


204-5 


157 

159 

NH, 




386 

2-lodobenzamide 

184 


162 


III 

143 

NH, 




387 

4-iodoacetamlide 

184 


166 

118 2 

78 

86 0 

67-8 


184 

222 


388 

Benzo-4-Auoroaniiide 

185 


122 4 

249 

89 

119 

-1 

186 

152 

185 



(N-Benzoyl-;7-fluoroanihne) 












389 

N,N'-Diacetyl-o-phenylene- 

185 


166 

1182 

78 

86 0 

102 


dt 185 

dt 301 



diamine 












390 

2-Nitrocinnamamide 

185 


240 


132 

141 

NH, 




391 

Mesaconic acid dianilide 

185 7 


204 5 


di 134 



184 

114 

160 






(cor) 


(cor) 







392 

Citraconic acid diamide 

185-7 


92-3, 


dt 70 6 


NH, 








92d 









393 

Chlorofumaranilide 

186 


191-2 


dt 138 5 



184 

114 

160 


394 

3-lodobenzamide 

186 


187 


121 

128 

NH, 




395 

Suberic acid dianilide 

186-7 


144,139- 


dt 85 

dt 144 2 


184 

114 

160 






41 









396 

Maleic acid dianilide 

187 


137 


dt 91 

168-70, 


184 

114 

160 








(cor) 

190 






397 

Maleic acid monoanilide 

187 


137 


dt 91 

168-70, 


184 

114 

160 








(cor) 

190 






398 

Hippuric acid 

187 5 


122 4 

249 

89 

119 

Gly- 


206 

187 5 

Acetamide, 136, 









Cine 




Benzamide, 151 









228 













30, 













262d 





399 

u/trym-Diphenylurea 

189 

180 





53 4 


lOI 

180 


400 

Aconitic acid dianilide 

189 


194-5d 



in 186 


184 

114 

160 






(cor) 









401 

meso-Tartaric acid diamide 

189-90, 


140 


93 


NH, 






187 











402 

4-Bromobenzamide 

189-90 


251-3 


180 


NH, 



Mercury deriv , 













266 

403 

Itaconic acid dianilide 

190,185 


165 


di 90 6 

dt 117 4 


184 

114 

160 


404 

Picramide 

190 


122 5 




NH, 



Acetamide, 230, 













Benzamide, 196 

405 

N,N '-Diacetyl-m-phenylene- 

191 


16 6 

1182 

78 

86 0 

63 


mono 

mono 



diamine 









87-9, 

125 












dt 191 

dt 240 


406 

Itaconic acid diamide 

191 2- 


165 


dt 90 6 

dt 117 4 

NH, 

1 




407 

Mudc acid monoamide 

I92d 


214d, 


310 

225 

1 

NH, 








vanes 













with 













htng 













rate, 













223- 













255 










'Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


■ 

Name 

Melting 
point, “C 

Xan 

thyj 

amide 

Derived acid 

Derived amine 

Miscellaneous 

M P X 

BP X 

^Niiro 

benzyl 

ester 

^Bromo 

pbenacyl 

ester 

M P X 

BP X 

Acet 

amide 

Benz* 

amide 

408 

4<N itrophthalanilide 

192 


165 





184 


160 


409 

2-Tolylurea 

192 

228 






200 


146 


410 

Benzo>4-chloroanil)ne 

192 


122 4 

249 

89 

119 


72 


192 



(N Benzoyl/ 7 -chloroaniline) 












411 

Biuret 

I92d 






NH, 




412 

2<Naphthainide 

192 195 


184 




NH, 








185 5 









413 

D’Camphoric acid diamide 

193 


187 5 8 0 


65 5 


NH 3 




414 

4-Chlarabenzanilide 

194 


243,240 


129 5 

126 


184 

114 

160 


415 

4*Coumaramide 

194 


210 3 




NH. 








206 













^anh ) 









416 

2-Beiizoylbenzaiiihde 

195 


128 91 


100 4 



184 

114 

160 






(+1 













H,0) 









417 

3-Nitrocinnamamide 

196 


199 


174 

178, 173 

NH, 




418 

D>Tartaric acid diamide 

196d 


169 71 


di 163 

di 204 

NH, 




419 

2-Methyl-4-nilroacetanilide 

196 202 


16 6 

1182 

78 

86 0 

130 


202 



420 

L'Malanilide (Hydroxysucon 

197 


100 1 


mono 

di 179 


184 

114 

160 



anilide) 





87 2 













dt 













124 5 







421 

4<Hydroxybenzanilide 

198 


215 


180 2 

191 5 


184 

114 

160 




196 7 


213 4 



(cor) 






422 

4-NitropbeiiyUcelamide 

198 


153 



207 

NH, 




423 

4-Nitrophenylacetanilide 

198 


153 



207 

147 8 


215 

di 193, 













203 


424 

Cyanoacetanihde 

198-9 


66 





184 

114 

160 


425 

Citric acid triamlide 

199 192 


100 153 


in 102 

in 148 


184 

114 

160 




(+1 


(anh ) 











H 2 O) 











426 

4-Nitrophthaiainide 

200 d 


165 




N 

H, 




427 

cii-Aconitic acid dianilide 

200 


125 



tri 186 


184 

114 

160 


428 

Methylsuccinic acid dianilidc 

200 


115 





184 

114 

IbO 


429 

4-Nitrobenzamide 

200 

232 

241 


168 

137 

NH, 




430 

2-NaphChylaceCamide 

200 205 


141 2 




N 

H, 








143 









431 

Isatm 

200 1 










Acetamide, 147 

432 

3<Nitrophthalic acid diamide 

20 ld 


218 


189 


NH, 




433 

Sebacic acid dianilide 

201 


33, subl 

2430 

di 73 5 

di 147 


184 

114 

160 








72 6 







434 

1-Naphthoamide 

202 


161 2 



135 5 

NH, 








(cor ) 









435 

4-Ethoxybenzamide 

202 


198 




NH, 








195-6 









436 

2,4-Dinitrobenzaniide 

203 


183 


142 

158 

NH, 




437 

D-CamphoTK acid 

204 


(87 5 


65 5 



184 

114 

160 



monoaniiide 



8 0 









438 

Benzo-d-bromoanilide 

204 


122 4 

249 

89 

119 

66 

245 

168 

204 



(N Benzoyl-p bromoanihne) 












439 

4-Nitrocinnamamide 

204,217 


285 


186 

191 

NH, 




440 

N-Phenylphthalimide 

205 


200 6 


di 155 5 

di 152 8 


184 

114 

160 






191 













(sealed 













tube). 













230 













(rapid 










_ 1 


_ 

htng ) 


— 




_ 




*Derivdliveddld given in order m p .crystdl color solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 



♦Derivative data given in order m p , crystal color solvent from which crystallized 


244 


Copyright 1967 by CRC Press, Inc. 






TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p. )* ( Continued) 




- 1 



Derived acid 



Derived amine 





Melting 1 











No 

Name 

thyl 



p Nitro 

p Bromo 



Acet 

amide 

Benz 

amide 

Miscellaneous 




amtdt 

M P *C 

BP X 

benzyl 

ester 

phenacyl 

ester 

M P X 

BP X 


469 

/9-Resorcylamide 

222 


2l3d 


188 9 


N 

H3 








(rapid 
htng ) 
216d 

217 









470 

4-Cyanobenzaniide 

223 


219 214 


189 


NHj 




471 

Dielhylmalonic acid diamide 

224 


125 

302 4 

dt 91 


NH3 1 




472 

Glutanc acid dianilidc 

224 


98 


di 69 

di 139 8 


184 

114 

160 


473 

5-Nitrosalicylanilide 

224 


229 30 





184 

114 

160 


474 

5-Nitrosalicylamide 

225 


229 30 




NH3 




475 

Benzylmalonic acid diamide 

225 


117d 


di 119 5 


NH, 








121 




1 

i 




476 

Methylsuccinic acid diamide 

225 


115 




NH3 




477 

Malonic acid dianilide 

225 


134 8-9 


di 85 5 



184 

114 

160 




227, 













230 











478 

d /-Tartaric acid monoamide 

226 


203 4 


di 147 6 


NH3 








(+1 













H.O) 

205 6 













(anh ) 









479 

D-Camphoric acid dianilide 

226 


187 5 8 0 


65 5 



184 

114 

160 


480 

Succinic acid dianilide 

230, 226 


185 

235d 

di 88 

di 211 


184 

114 

160 

Heat above m p 





182 8 








—‘ succinanil, 

155 6 + 
aniline, b p 184 

481 

2,2 -Diphenanilide 

230 


227 229 


di 187 



184 

114 

160 






233 


182 6 







482 

Phthalimide 

233 5 

176 7 

200 6 

249 

89 

119 

122 


232 

198, 204 




(cor) 


191 




119 







238 


(sealed 

tube) 

230 
(rapid 
htng ) 









483 

3,5-Dinitrobenzanilide 

234 


204 5 


157 

159 


184 

114 

160 



3-Nitrophthalic acid dianilide 

234 


218 


189 



184 

114 

160 



Terephthalic acid monoanilide 

234 7 


300, subi 


di 263 5 

di 225 


184 

114 

160 






With 













out 













melting 









486 

d /-Tartaric acid monoanilide 

236 


203 4 





184 

114 

160 






(+1 













H,0) 

205 6 













(anh ) 










N-Benzylacrylamide 

237 


13 

141, 140 




184 5 

60 

105 


Rfi 

Carbanilide (sym -Diphenyl 

238,240 







184 

114 

160 



urea) 












489 

Muconic acid diamide 

240d 


!289d 




NH3 








■ (slow 













htng ) 
306 













: (rapid 













htng ) 









490 

Adipic acid dianilide 

241 


' 153-4 

216“ 

106 

152 6, 


184 

114 

160 






(cor) 

1 _ 



154 5 







•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







Derived acid 




Derived amine 




Melting 
point, “C 






_ 





No 

Name 

thyl 

amide 

MP,"C 

BP.'C 

/>-Nitro- 

benzyl 

ester 

p-BromO' 

phenacyi 

ester 




Acet¬ 

amide 

Benz- 

amide 

491 

N,N '-Dibenzoylethylene- 

244 


122 4 

249 

89 

119 

8 5 


1 16 

di 172 

di 244 


diamine 












492 

Gallamide 

245 


253-4d , 


141 

134 


NH 3 







222 













40d 









493 

3*Hydroxy‘2-naphthanilide 

249 


222-3 






184 

114 

160 



(cor ), 
244 


(cor ) 









494 

5 >^w-Di- 2 -tolylurea 

250 









110 1 

146 

495 

Carballylic acid trianilide 

252 


166 



tri 



184 

114 

160 








138 2 






496 

Phthalic acid dianilide 

253 5 


200 6, 


di 155 5 

di 152 8 



184 

II4 

160 





191 

(sealed 

tube), 

230 













(rapid 













htng ) 









497 

Oxalic acid dianilide 

254 


189 5 


di 204 




184 

114 

160 





(anh ), 
101 













( + 2 













H,0) 













(rapid 













htng) 









498 

Succinic acid diamide 

255, 

275 

185, 

235d 

di 88 

di 211 


NH 3 





260d 


182 8 









499 

2,4,6-Trinitrobenzamide 

264d 


228 





NH 3 



500 

D-Tartaric acid dianilide 

264d 


169-71 


di 163 

di 204 



184 

114 

160 

501 

Fumaric acid diamide 

266d 


293 5 


150 8 



NH, 







286-7 

(sealed 

tube), 

200 , 

subi 









502 

jj^m-Di-4-tolylurea 

268 






45 



147 

158 

503 

Isophthalic acid monoamide 

280 


348, subI 


202 5 

179 1 


NH 3 



504 

Isophthalic acid diamide 

280 


348, subi 


202 5 

179 1 


NH 3 



505 

Acetylenedicarboxylic acid 

294d 


179 





NH 3 




diamide 












506 

Mucic acid monoanilide 

310 


214, 


310 

225 



184 

114 

160 





vanes 

with 

htng 

rate, 

223-255 









507 

M,N'-Diacetyl p-phenylenedi- 

310 


166 

1182 

78 

86 0 

140, 


267 

mono 

mono 


amine 







147 



162-3, 

128, 












di 304 

di 300 

508 

Fumaric acid dianilide 

314 


286 7 


150 8 




184 

114 

160 





(sealed 

tube), 

293-5, 

200 , 

subi 









509 

N,N '-Diacety Ibenzidine 

317 


166 

118 2 

78 

86 0 

127 



mono 

mono 












199, 

203-5, 












di 317 

di 352 


•Derivative data given in order m p , crystal color, solvent from which crystallized 


Miscellaneous 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b.) Solids (Listed in order of increasing m.p.)* (Continued) 


Name 

Melting 
point, *C 

Terephthalic acid dianilide 

334 7 

N,N'-Dibenzoylbenzidine 

352 

Trimesic acid triamide 

365d 

Oxalic acid diamide 

4l9d 


(sealed 

tube) 



Miscelianeous 


•Derivative data given in order m p , crystal color, solvent from which crystaHized 
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EXPLANATIONS AND REFERENCES TO TABLE XVI 

Hydrolysis to the corresponding acid and alcohol * 

RCOOR' + KOH -* R'OH + RCOOK 

Alcohol 1 

RCOOH 

Acid 

From the ester with aqueous sodium or potassium hydroxide 

For directions and examples see Cheronis, p 539, Linstead, p 42, Vogel, pp 390, 391, 786, Wild, p 187 

From the ester and potassium hydroxide in anhydrous or aqueous diethylene glycol 

See Cheronis, p 538, C E Redemann and H J Lucas,/nr7 £ng Chem , Anal £<7,9,514(1937) 

From the ester with sodium methoxide in methanol or with sodium ethoxide in ethanol 

See Linstead, p 40, Vogel, p 391 

From an a-hydroxy ester in water without catalyst 

See A Findlay and E M H Hickmans, J Chem Soc, 95, 1004 (1909) 

Saponification equivalent 

The saponification equivalent (S E ) measures the number of equivalents of base required for complete 
hydrolysis of an ester It is defined as 

g g _ Milligrams ester taken for hydrolysis 

Milliequivalents of KOH required for complete hydrolysis 

For directions and examples see Cheronis, pp 975 6, Shriner, p 235 Vogel, p 392 

NOTE For directions and examples for preparation of derivatives of the carboxylic acids formed on hy¬ 
drolysis of esters see explanations and references to Tables XU, XII! and XIV, pp 186, 187, 188, 189 

For directions and examples for preparation of derivatives of alcohols formed on hydrolysis of esters see 
explanations and references to Table VI, pp 77, 78, 79 

Amide 


RCOOR' 4- NHj RCONH 2 + R'OH 

From the ester with aqueous or alcoholic ammonia 

For directions and examples see Linstead, p 42, Wild, p 188 

Anilide andp-Tolutdide 



Anilide (X=H) 
or /i-Toluidide(X=CH 3 ) 


From the ester and the N-magnesium bromide derivative of aniline or p-toluidine (prepared from the 
amine and ethylmagnesium bromide) in anhydrous ether 

For directions and examples see Cheronis, p 537, Linstead, pp 42-3, Vogel, p 394, Wild, p 190, C F 
Koelsch and D Tenenbaum, J Amer Chem Soc , 55, 3049(1933), D V N Hardy, J Chem Soc, 398 (1936) 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XVI (Continued) 


Hydrazide 


RCOOR’ + H 2 NNH 2 ^ RCONHNH 2 + R’OH 

Hydrazide 


From the ester and 90% hydrazine hydrate 

For directions and examples see Linstead, p 42, Wild, p 191 

From the ester and 85% hydrazine hydrate in alcohol 

See Cheronis, p 535, Shrmer, p 237, Vogel, p 395, P P T Sah, Rec Travchim,S9, 1036(1940) 


N-fS-riminoelhyljmorpholide * 


CH2CH2 

RCOOR' + H2NCH2CH2N^ O 


CH 2 CH 2 

RCONHCH 2 CH 2 N O 

CH2CH2 

N (/3 Aminoethyl)morpholide 


From the ester and N-(/3-aminoethyl)morpholine in ethylene glycol or without solvent 
For directions and examples see Cheronis, p 536, R W Bost and L V Mullen, 7 Amer Chem Soc ,1‘i, 
1967(1951) 

3,5-Dimtrobenzoate * 


RCOOR' + 


H 2 SO 4 ^ 


COOR' + RCOOH 


3 5 Dmitrobenzoate 


From the ester with 3,5-dinitrobenzoic acid with a catalytic amount of sulfuric acid 

For directions and examples see Linstead, p 43, Shrmer, p 238, Vogel, p 393, W B Renfrow and A 
Chaney, y Amer Chem Soc , 68, 150 (1946) 

From the ester with 3,5-dmitrobenzoyl chloride and pyridine 
See Cheronis, p 538 


*Derivatives recommended for first trial 

WARNING This 1 $ not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.). * 






mm 


Saponilicdtion 





No 

Name 

Boiling 

point 

Melting 

point 




Acid 

Alcohol 

Amide 

P 

Tolui 

3 5 Di 
nitro- 

Miscellaneous 



•c 




M P. 

BP. 

M P 

B P 


dide 

benzoate 





■ 




•c 

“C 

*C 

'C 





1 

Ethyl nitrite 

17 




75 



-117 3 

78 32 



93, al 


2 

Methyl formate 

31 50 

-99 

1 34648” 
He (yell 

0 97421 


84 

100 7 

-97 

64 65 

2 55 

53 

108 
(cor), 
al 

93. al 


3 

Ethyl formate 

54 15 

-79 4 

1 35975 

0 92247 

74 

84 

100 7 

-117 3 

78 32 

2 55 

53 


4 

Methyl acetate 

57 1 

-98 7 

1 36170 

0 9274 

74 

166 

1182 

-97 

64 65 

82 

153 

108 






1 3639 

0 93347 







147 

(cor), 
al 

93, al 


5 

Ethyl trifluoro- 

60 5 


1 3093” 


142 

-15 25 

72 4 

-1173 

78 32 





acetate 














6 

Methyl nitrate 

65 



1 2171' 

77 



-97 

64 65 



108 






1 









(cor ), 
al 


7 

Isopropyl formate 

71,68 




88 

84 

1007 

-89 5 

82 4 

2 55 

53 

123, 















pet 1 






1 









eth 


8 

Butyl nitrite 

75 



091! 

ln» 



-90 2 

117 6 



64, 












116 



62 5 


9 

Methyl chloro- 

75 


1 38675 

1 2231 

94 5 



-97 

64 65 



108 



formate 






i 

1 






(cor ), 
al 

93, al 


10 

Ethyl acetate 

77 15 

-83 6 

1 372 


88 

16 6 

1182 

-117 3 

78 32 

82 

153 














147 



II 

Methyl propionate 

79 65 

-87 5 

1 3779 


88 

-20 8 ; 

141 

-97 

64 65 

81 81 3, 

126 

108 













79 

123 

(cor ), 
al 


12 

Methyl acrylate 

80 3 


1 3984 


86 

13 

140, 

-97 

64 65 

84-5, 

141 

108 

Polymerizes 









141 



pet 


(cor), 

on standing 












eth 


al 


13 

n-Propyl formate 

80 85,81 

-92 9 

1 37789 


88 

84 

100 7 


97 1 

2 55 

53 

74, pet 















eth 


14 

t^r;-Butyl formate 

83 




|n« 

84 

100 7 

25 5 

82 5 

2 55 

53 

142, 















pet 















eth 


15 

Allyl formate 

83 6 



EESh 

86 

84 

100 7 


97 1 

2 55 

53 

49-50 


16 

Ethyl nitrate 

87 

-112 



91 



-117 3 

78 32 



93, al 


17 

Isopropyl acetate 

88 9,91 

-73 4 

1 3740** 



166 

1182 

-89 5 

82 4 

82 

153, 

123, 














147 

pet 















eth 


18 

Dimethyl carbon> 

90 5 


1 3687 





-97 

64 65 



108 



ate (Methyl car- 












(cor), 



bonate) 












al 


19 

Methyl iso- 

92 6, 

-87 7, 



inM 

-46 1 

154 7 

-97 

64 65 

128, 129 

108 5- 

108 



butyrate 

92 26 

-84 7 









9 5 

(cor), 
al 


20 

Ethylchloro- 

93 


1 3974 

1 13519 

108 5 



-117 3 

78 32 



93, al 



formate 










! 




21 

sec-Butyl formate 

97 


1 384 


|»« 

18 4 

100 7 


99 5 

2 55 

53 

76 


22 

lert-Butyl acetate 

97 8 


1 386 


116 

166 

1182 

25 5 

82 5 

82 

153, 

142, 














147 

pet 



1 












eth 


23 

Isobutyl formate 

98 4 

-95 8 

1 38568 

0 88535, 

[n» 

^8 4 

1007 



'2 55 

53 

87 







0 8755 










24 

Isoamyl nitrite 

99 


1 38708*' 


117 



-117 

132 



61 


25 

Ethyl difluoro- 

99 


1 3463 


124 


134 5 

-117 3 

78 32 



93, al 



acetate 







' 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 







■■1 


■ 




No 

Name 

Boiling 

point, 

Melting 

point, 


Df 

pB 




p 

Tolui 

3 5-Di- 
nitro 

Miscellaneous 



“C 

X 



M P, 



BP, 

H 

elide 

benzoate 








■ 

X 


mm 

X 

■ 




26 

Methyl meth- 

99, 100 1 

-50 


0 936 


16 

161 

-97 

64 65 



108 

Polymerizes 


acrylate 












(cor) 

on standing 














al 

or heating, 
4-Bromo- 
anihde, 116 

27 

Ethyl propionate 

99 1 

-73 85 

1 3853 

0 8889 

|»n 

-20 8 

141 

-1173 

78 32 

81,81 3, 

126, 

93, al 

N-(/3-Amino- 












79 

123 


elhyOmor- 
pholide, 85 

28 

Ethyl acrylate 

101 


norniii 

0 9136" 

inn 

13 

141 

-117 3 

78 32 

84-5, 

141 

93, al 

Polymerizes 












pet 



on standing 












eth 



or heating 

29 

Methyl pivalate 

101 


1 4228 

0 891" 

116 

35 5 

163-4 

-97 

64 65 

155 7, 

119 20 

108 



(Methyl in- 










153 4, 


(cor), 



mcthylacetate) 










et ac - 

pet 

eth 


a! 


30 

/I'Propyl acetate 

101 55 

-95 

1 38468 

0 8834 

102 

166 

1182 


97 1 

82 

153 

74. pet 














147 

eth 


31 

Methyl /i-butyrate 

102 3 

-84 8 

1 3879 

0 8982 

102 

-55 

162 5, 

-97 

64 65 

115 6 

75 

108 









-8 

164 





(cor), 
al 


32 

Allyl acetate 

104 



0 9276 

HilM 

166 

1182 


97 1 

82 

153 

49 50 














147 



33 

Trimethyl ortho> 

105,102 


1 3793 

0 9676 

106 

84 

IniiU 

-97 

64 65 

2 55 

53 

108 



formate (Methyl 












(cor), 



orlhoformate) 












al 


34 

Methyl iso- 

106 2 




ITitM 

15 

169 

-97 

64 65 


132 

108 



crotonate 

108 2 











(cor ), 




(cor ) 











al 


35 

n-Butyl formate 

106 6 

-91 9 


0 8885 

102 

84 

nan 


117 6, 

2 55 

53 

64, 












116 



62 5 


36 

Ethyl isobutyrate 

109 8, 

-88 2 

1 3903 

0 86930 

116 

-46 1 

154 7 

-1173 

78 32 

128,129 

108 5- 

93, al 

Hydrazide, 



111 










95 


104, eth -al 

37 

/i-Propyl nitrate 

110 


1 3979 

1 063 

105 




97 1 



74, pet 















eth 


38 

Chloromethyl 

in 



1 094" 

108 5 

'66 

118 2 



82 

153 




acetate 











147 



39 

Isopropyl propi- 

1113 



0 8931” 

116 

-20 8 

141 

-89 5 

82 4 

81,81 3, 

126 

123, 



onate 










79 

123 

pet 















eth 


40 

5cc-Butyl acetate 

1120 


1 3865“ 

0 872, 

116 

166 

118 2 


99 5 

82 

153, 

76 







0 8648“ 







147 



41 

/i-Propyl chloro- 

113 115 


1 40350 

1 0901 

122 5 




97 1 



74, pet 



formate 












eth 


42 

Methyl isovalerate 

116 7 


1 3900“ 

0 8808 

116 

-300 

176 5 

-97 

64 65 

135,137 

106 7 

108 















(cor ), 
al 


43 

Isobutyl acetate 

117 2 


1 39008 

0 8747 

116 

166 

118 2 


108 1 

82 

153, 

87 




118 










147 



44 

Ethyl pivalate 

118 15 


1 39061 

0 85467 

Ifni 

35 5 

163-4 

-1173 

78 32 

155 7, 

119 20 

93, al 



(Ethyl irimelhyl- 










153-4, 





acetate) 










et ac - 















pet 















eth 




4S 

Ethvl meth- 

1185'" 


1 41472 

0 91063 

114 

16 

161 

-117 3 

78 32 



93, al 

Polymerizes 


acrylate 




■ 









on heating, 
4-Bromo- 
anihde, 116 


*Dcriv.itt\cd.ita given tn order mp ervstji color solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 







wm 

Saponihcation 







Boiling 

Melting 







P- 

3 5-Di- 


No 

Name 

point. 

point, 



Equiv¬ 

alent 

_ 




Amide 

Tolui- 

nitro- 

Miscellaneous 



•c 

•c 






BP, 


dide 

benzoate 







■■ 


■al 


■a 

‘C 





46 

Methyl crotonate 

118 8- 



0 9806* 

100 

72 

189 

-97 

64 65 

118, w . 

132, 

108 




1193 






(cor) 



115 

bz 

(cor), 
al 

123, 


47 

Isopropyl iso- 

120 76 



0 84708” ’ 

130 

-46 1 

154 7 


82 4 

128, 129 

M 

Hydrazide, 


butyrate 











IB 

pet 

104, eth -al 














eth 


48 

Ethyl n-butyrate 

121 6 

-1008 

1 40002 

0 87917 

116 

-5 5, 

162 5, 

-117 3 

78 32 

115-6 

75 

93 , al 









-8 

164 







49 

rt-Propyl pro- 

122 2, 

-75 9 

1 39325 

0 8809 

116 


141 


97 1 

81,81 3, 

126 

74, pet 



pionate 

123 4 









79 

123 

eth 


50 

tert-\my\ acetate 

124 


1 392 

0 8738'“ 

130 

166 

1182 

-8 55 

102 3 

82 

153, 

1 16. 



(Dimelhyielhyi- 
carbinyl acetate) 











147 

117-8 


5li 

Allyl propionate 

124 




114 


141 


97 1 

81,81 3, 

126 

49 50 













79 

123 



52 

Isoamyl formate 

124 2 

-93 5 

1 39756 

0 8820 

116 

8 4 

100 7 

-117 

132 

2 55 

53 

61 


53 

Ethyl isocrotonate 

125 5- 


1 42423 

0 91820 

114 

15 

169 

-117 3 

78 32 

101 2 

132 

93, al 




126”’ 













54 

n-Butyl acetate 

126 1 

-73 5 

1 39614 

0 881 

116 

16 6 

118 2 


117 6, 

82 

153. 

64, 












116 


147 

62 5 


55 

Diethyl carbonate 

126 5 

-43 0 

1 3852 

0 9752 

118 



-117 3 

78 32 



93, al 



(Ethyl carbon¬ 
ate) 











1 



56 

lert'Butyl iso- 

126 7 


1 3921 


144 

-46 1 

154 7 

25 5 

82 5 

128, 129 ' 

108 5- 

142, 

Hydrazide, 


butyrate 











95 

pet 

104, eth -al 










1 




eth 


57 

Methyl n-valerate 

127 7 

-91 0 

1 397 

0 885 

116 

-34 5 

186 35 

-97 

64 65 

106 

74 

108 



(Methyl n- 








i 




(cor ), 



pentanoate 












al 


58 

Isopropyl n- 

128 



0 8652"’ 

130 

-5 5, 

162 5, 

-89 5 

82 4 

115-6 

75 

123, 



butyrate 






-8 

164 





pel 1 















eth 


59 

Isobutyl chloro- 

130, 


1 407111,” 


136 5 




108 1 



87 



formate 

128 8 













60 

Methyl methoxy- 

130 


1 39636 

1 0511 

104 


203 

-97 

64 65 

96 5- 


108 



acetate 










7 0, 


(cor), 













92 4 


al 


61 

Methyl chloro> 

130, 132 


1 4221 

1 238 

108 5 

a 61 3, 

189 

-97 

64 65 

121 

162 

108 



acetate 




1 


d 56 2, 






(cor), 









•y 52 5 






al 


62 

Ethyl methoxy- 

132 



1 0118'“ 

118 


203 

-117 3 

78 32 

96 5 


93 , al 



acetate . 










7 0, 















92-4 




63 

fii-Amyl formate 

132 1, 

-73 5 

1 39916 

0 8853 

116 

84 

1007 

-78 5 

138 

2 55 

53 

46 4 




130 








(cor ) 





64 

scc-Amyl(3) 

133 



1 4005 

130 

166 

1182 


116 1 

82 

153, 

101, 



acetate (Diethyl- 
carbmyl acetate) 











147 

99, 97 


65 

scc-Amyl(2) 

1335 


1 3960 

0 8692'“ 

130 

166 

118 2 


119 85 

82 

153, 

62 



acetate (Methyl 

rt-propylcarbinyl 

acetate) 











147 



66 

Allyl isobutyrate 

134 




128 

-46 1 

154 7 


97 1 

128, 129 

108 5 

49-50 

Hydrazide, 













95 


104, eth -al 


Ethyl isovalerate 

134 7 

-99 3 

1 4009 

0 86565 

130 


176 5 

-117 3 

78 32 

135,137 

106-7 

93, al 



rt-Propyl iso- 

135 


1 3959 

0 8843” 

130 

-46 1 

154 7 


97 1 

128,129 

108 5 

74, pet 

Hydrazide, 


butyrate 











95 

eth 

104, eth -al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 













No 

Name 

Boiling 

point. 

Melting 

point 

"d 

Dr 

Equiv 

alent 


Alcohol 

Amide 

P- 

Tolui 

3 5 Di 

nitro 

Miscellaneous 



•c 

•c 



M P. 

BP 

M P 

B P 


dide 

benzoate 









•c 

X 

X 

X 





69 

n-Butyl nitrate 

136 



1 048" 

119 



-902 

1176 



64, 












116 



62 5 


70 

Methyl pyruvate 

136 8 



1 154" 

102 

136 

165d 

-97 

64 65 

124 5 

109 

108 

2,4-Dmitro- 



138, 









145 

130 

(cor), 

phenylhyd- 



134-7 











al 

razone, 

186 5 7 5 
(cor), yel, 
diox -me 

al 

71 

Methyl a-hy- 

137 




118 

79 

212 

-97 

64 65 


132 3, 

108 



droxyisobutyrate 











w 

(cor), 
al 


72 

Isobutyl pro- 

138,137 

-71 4 

1 3975 

0 8876“ 

130 

-20 8 

141 


108 1 

81,81 3, 

123-6 

87 



pionate 










79 




73 

Ethyl crotonate 

138, 


1 42524 

091752 

114 

72, w 

189 

-117 3 

78 32 

159 60, 

132, 

93, al 




136 7’" 






(cor) 



bz 

bz 



74 

Allyl n-butyrate 

142 




128 

-5 5 

162 5, 


97 1 

115-6 

75 

49 50 









-8 

164 







75 

Isoamyl acetate 

142 


1 40034 

0 8674 

130 

166 

1182 

-117 

132 

82 

153, 

61 



(3-Methylbutyl 

acetate) 











147 



76 

Isopropyl iso- 

142 


1 3938” 

0 8538'’ 

144 

-30 

176 5 

-89 5 

82 4 

135 137 

106 7 

123, 



valerate 












pet 















eth 


77 

n-Propyln-buty- 

143 8 

-95 2 

1 4005 

0 872 

130 

-5 5 

162 5 


97 1 

115 6 

75 

74, pet 



rale 






-8 

164 





eth 


78 

/S-Methoxyethyl 

144 



1 088 

118 

16 6 

1182 


124 5 

82 

153 




acetate (Ethylene 
glycol mono- 
methyl ether 
acetate, Methyl 
cellosolve 
acetate) 











147 



79 

Methyl bromo- 

I44d 



1 657 

153 

50 

208 

-97 

64 65 

91 


108 



acetate 












(cor), 
al 


80 

/i-Butyl chloro- 

145,139 


1 417"< 

1 079 

136 5 



-90 2 

117 6, 



64, 



formate 









116 



62 5 


81 

^-Chloroethyl 

145 


1 4234 

1 178 

122 5 

166 

1182 


131 

82 

153, 




acetate 











147 



82 

Methyl d /- 

145 


1 4144 

1 0931 

104 

16 8, 18 

122'“ 

-97 

64 65 

78 5-9 0 

107 

108 



lactate 

144 8 









(cor), 


(cor ), 













bz -al 


al 













(3 1) 




83 

Ethyl chloro- 

145 

-26 

1 42274 

1 158 

122 5 

a 61 3, 

189 

-117 3 

78 32 

121 

162 

93, al 



acetate 






6 56 2, 
-y 52 5 








84 

/crr-Butyl /i- 

145-6 6 


1 4001'” 


144 

-5 5, 

162 5, 

25 5 

82 5 

115-6 

75 

142, 



butyrate 






-8 

164 





pet 















eth 


85 

Triethyl ortho- 

145 5 


1 3922 

0 8909 

148 

84 

100 7 

-1173 

78 32 

2 55 

53 

93, al 



formate (Ethyl- 
orthoformate) 














86 

Ethyl /i-valerate 

145 5 

-91 2 

1 40094 

0 8739 

130 

-34 5 

186 35 

-1173 

78 32 

106 

74 

93, al 



(Ethyl n- 
pentanoate) 














87 

Ethyl a-chloro- 

146 



1 087 

136 5 


186 

-1173 

78 32 

80 

124 

93, al 

Phenylhydra- 


propionate 













zide, 95 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 






Name 

Boiling 

point 





Acid 

Alcohol 

Amide 

P- 

Tolui- 

3 5 Di 
nitro 

Miscellaneous 



X 

X 



B P 

M P 

B P 


dide 

benzoate 

















m 


X 

X 

X 





88 

/i-Butyl propionate 

146 8 

-89 6 

1 4038'' 

1 401 



141 

-90 2 



126, 

64 














123 

62 5 


89 

Benzylchloro- 

147 


1 5246'“ 

1 2223' 

iinaa 

a 61 3, 

189 

-15 3 



162 

113 



acetate 






0 56 2 
■y 52 5 








90 

Di-lsopropyi car- 

147 2 


1 3932 

0 9162 

146 



-89 5 

82 4 



123. 



bonate( Isopropyl 

(cor) 











pet 



carbonate) 












elh 


91 

Methyl isobutyl- 

148 



0 8805" 

mm 

16 6 

118 2 

-97 

64 65 

82 

153 

108 



carbinyl acetate 











147 

(cor), 
al 


92 

Methyl ethoxy- 

148 



1 0112' 

118 


206 7 

-97 

64 65 


32. elh 

108 



acetate 












(cor). 
al 


93 

Isobutyl iso- 

148 6 

-80 65 

1 3999 

0 87496" 

144 

-46 1 

154 7 


108 1 

128,129 


87 

Hydrazide, 


butyrate 











9 5 



94 

/1-Amyl acetate 

149 25 

-70 8 



130 

16 6 

1182 

-78 5 

138 

82 

153 

46 4 



(/I- Pentyl 
acetate) 









(cor ) 


147 



95 

Ethyl a-hydroxy- 

150 




132 

79 

212 

-117 3 

78 32 


132 3, 

93, al 



isobutyrate 











w 



96 

Methyl glycolate 

151 2 



1 1677'“ 

90 

78 9 


-97 

64 65 


143, w 

108 






i 


i 





et ac 

1 

(cor ), 
al 


97 

Methyl /i-caproate 

151 25 

-71 0 



130 

-3 9 

205 35 

-97 

64 65 


74 5 

123, 



(Methyl /i- 












pel 



hexanodle) 












elh 


98 

Isopropyl n~ 

153 5 



0 8579 

144 

-34 5 

186 35 

-89 5 

82 4 


74 

61 



valerate (iso¬ 
propyl n- 
penianoate) 














99 

Isoamyl chloro- 

154 


1 41916h’e 

1 032'“ 

150 5 



-117 

132 



93, al 



formate 














100 

Ethyl f/,/-lactate 

154 5 



1 030 

118 

16 8, 18 

122'' 

-117 3 

78 32 



93, al 













(cor ), 
bz -al , 















(3 1) 




101 

Ethyl pyruvate 

155 



1 408“' 

116 

13 6 

165d 

-117 3 

78 32 

124 5, 

109, 

93, al 

Phenylhydra- 












145 

130 


zone, 118, 

dll al 4- 

Niiro- 

phenylhy- 

drazone, 

185-7. 

2 4-Diniiro- 

phenylhy- 

drazone, 

154 5 155 
(cor). 
diox -a! 

102 

/i-Propyl iso- 

155 5 



0 8643'’* 

144 


176 5 


97 1 

135,137 

106-7 

74, pel 



valerate 












elh 


103 

n-Hexyl formate 

155 51 

-62 65 


088133 

mm 

8 4 

100 7 

-51 6 


2 55 

53 

58 4 






He (yel) 





-46 1 




(cor) 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 





No 

Name 

Boiling 

point. 

Melting 

point 



Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

P' 

Tolui- 

3 5-Di 
nitro 

Miscellaneous 



•c 

•c 



M P 

B P 

M P 

B P 


dide 

benzoate 









*C 

“C 

“C 

“C 





104 

^-Ethoxyethyl 

156 2, 



0 9701 

132 

166 

1182 


135 

82 

153, 

75, al 



acetate (Ethylene 
glycol mono¬ 
ethyl ether ace¬ 
tate. Ethyl 
cellosolve ace¬ 
tate) 

158 




i 

1 






147 



105 

Isobutyl n- 

157 


1 40295 

0 8620 

144 

-5 5 

162 5 


108 1 

115 6 

75 

87 



butyrate 



1 



-8 

164 







106 

Ethyl dichloro> 

158 


1 43860 

1 2821 

157 

5 6 

194 

-117 3 

78 32 

98 

153 

93, al 



acetate 










(subl) 




107 

Ethyl bromo- 

159 


1 451 

1 506 

167 

50 

208 

-1173 

78 32 

91 


93, al 



acetate 



i 











108 

Ethyl glycolate 

160 



1 0869'* 

104 

78 9 80 


-117 3 

78 32 

120, al - 

143, w 

93, al 













et ac 




109 

Isoamyl pro> 

1602 


1 4065 

0 870 

144 

-20 8 

141 

- 117 

132 

81 81 3 

126 

61 



pionate 










79 

123 



no 

Ethyl a-bromo- 
propionate 

162 



1 524 

181 

25 7 

203 5 

-117 3 

78 32 

123 

125 

93, al 


111 

Cyclohexyl 

162 5"“ 


1 443 

1 010 

128 

84 

100 7 

25 1 

161 1 

2 55 

53 

112-3, 



formate 












a! 


112 

^'Bromoethyi 

163 



1 524 

167 

16 6 

1182 


149d 

82 

153, 




acetate 











147 



113 

Tetraethyl silicate 

165 5, 


1 38619 


52 



-117 3 

78 32 



93, dl 

Gives Si02 


(Ethyl ortho- 

168 5 












on hydrol- 


silicate) 













ysis 

114 

n-Propyl n- 

166 2, 

-70 7 

1 4065 

0 8699 

144 

-34 5 

186 35 


97 1 

106 

74 

74, pet 



valerate {n- 

Propyl n 
pentdnodle) 

167 











eth 


115 

n-Butyl n-butyrate 

166 6 

-91 5 

1 406 

0 869 

144 

-5 5 

162 5, 

-90 2 

117 6 

115 6 

75 

64, 









-8 

164 


116 



62 5 


116 

Ethyl ^-caproate 

(Ethyl n 
hexanodte) 

167 7 

-67 5 

1 40727 

0 8710 

144 

-3 9 

205 35 

-117 3 

78 32 

100 1 

74 5 

93, al 


117 

Ethyl trichloro- 

168 


1 450 

1 380 

191 5 

57 8 

197 5 

-117 3 

78 32 

141 

113 

93, al 

Phenylhyd 


acetate 













razide, 123 

118 

Isopropyl dj- 

168, 


1 4082"' 

0 998 

132 

16 8, 18 

122'* 

-89 5 

82 4 

78 5 9 (1 

107 

123, 



lactate 

166 8 









(cor ), 


pet 













bz -al 


eth 













(3 1) 




119 

Di-/i-propyl car- 

168 5 



0 9411 

146 




97 1 



74, pet 



bonate (w-Propyl 
carbonate) 

(cor) 











eth 


120 

n-Amyi propionate 

168 7 

-73 1 

1 4096'* 


144 

-20 8 

141 

-78 5 

138 

81,81 3. 

126, 

46 4 



(n-Pentyl 









(cor) 

79 

123 




propionate) 














121 

Ethylidene di- 

169 




73 

16 6 

1182 

-126 

197 85 

82 

153, 

169 



acetate 











147 



122 

Isoamyl iso- 

169 




158 

-46 1 

154 7 

-117 

132 

128,129 

■MM 

61 

Hydrazide, 


butyrate 











95 


104, eth -al 

123 

Methyl aceto- 

170 


1 41964 


116 



-97 

64 65 



108 

Semicarba- 


acetate 












(cor), 

zone. 152 5, 
















124 

Isobutyl iso- 

171 


1 40569 


158 


176 5 


108 1 

135.137 





valerate 















•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.) * (Continued) 







wm 

Saponification 





No 

Name 

Boiling 

point. 

Melting 

point. 

n” 


Equiv- 

Acid 

Alcohol 

Amide 

P- 

Tolui- 

3.5-Di- 

nitro- 

Miscellaneous 









M P 

BP. 


dide 









alent i 


BP. 











■29 

*C 

'C 

'C 





125 

Methyl enanthate : 

173 8 

-55 8 

1 412 

0 88011 

144 

-74 7 

223 

-97 

64 65 

96, 96 5 

81 

108 



(Methyl n- 












(cor ), 



heptanoate) 




i 








al 


126 

Ethylene glycol 

174 



1 193” 

59 

84 

100 7 

-78 5 

138 

2 55 

53 

46 4 



dlformate 









(cor ) 





127 

5ec>Butyl n~ 

174 5 


1 4081 

0 8605“ 

158 

-34 5 

108 35 


99 5 

106 

74 

76 



valerate (9CC- 
Bulyl n- 
pentanoate) 














128 

Cyclohexyl ace- 

175 


1 442 

0 970 

142 

166 

1182 

25 1 

161 1 

82 

153, 

112 3, 



tate 











mm 

at 


129 

/i-Butyl chloro- 

175 



1 081 

150 5 

a 61 3, 

189 

-90 2 

117 6, 

121 

mm 

64, 



acetate 


j 

i 




0 56 2, 
y 52 5 



116 


i 

62 5 


130 

Furfuryl acetate 

175 7 


1 4627 

1 118 

140 

166 

1182 


172, 

82 

153, 

80 1 












170 


147 



131 

Methyl methyl- 

177 4 


1 418 

1 030 

130 



-97 

64 65 



108 

Semicarba- 


acetoacetate 












(cor), 

zone, 138, 














al 

al 

132 

n-Heptyl formate 

178 12 


1 41505” 

0 87841 

144 

84 

100 7 

-34 6, 

176 8 

2 55 

53 

46 47 






He (yel) 





-33 8 






133 

n-Hexyl acetate 

178 1 

-80 9, 

1 41122” 

0 87336 

144 

16 6 

1182 

-51 6, 

157 5 

82 

153, 

58 4 





-60 9 

He (yel) 





-46 1 



147 

(cor) 


134 

Isoamyl n- 

178 6 


1 411 

0 864 

158 

-5 5, 

162 5, 

-117 

132 

115 6 

75 

61 



butyrate 






-8 

164 







135 

Ethyl d-bromo- 

179 



1 425 

181 

62 5 


-117 3 

78 32 

III 


93, al 

2-Naphthyl- 


propionate 













amide, 174 

136 

Ethyl acetyl- 

179 



1 0993” 

73 



-117 3 

78 32 



93, al 

Hydrolysis 


glycolate 






1 







— glycolic 
a + ac a + 

al 

137 

Isobutyl /i-valerate 

179 


1 4099 

0 8625 

158 

-34 5 

186 35 



106 

74 

87 



(Isobutyl n- 
pentanoate) 






i 








138 

/3-Hydroxyethyl 

180 



1 1989” 

90 

84 

100 7 

-78 5 

138 

2 55 

53 

46 4 



formate (Ethyl¬ 
ene glycol mono- 
formate) 









(cor ) 

1 





139 

Ethyl methylaceto- 

180 8 


1 419 

1 0191 

144 



-117 3 

78 32 

73, 


93, al 

Anihde, 138- 


acetate 

(cor), 









eth 



40, Semi- 



187 



1 









carbazone, 

1 194,2,4-Di- 
nitrophenyl 
hydrazone, 
i 56-7 

140 

Ethyl acetoacetate 

181 


1 41976 

1 025 

130 



-117 3 

78 32 



93, al 

Semicarba- 


! 



j 


! 





j 



zone, 129, 

133. 

eth 

141 

Methyl pyro- 

181 3 


1 4860 

1 180 

126 

133 4, 

230-2 

-97 

64 65 

142-3 

170 5, 

108 

2,4-Dinitro- 


mucate (Methyl 






132 

! 




al 

(cor ), 

phenylhyd- 


2-furoaie) 











1 

al 

1 razone. 















93,96, yel, 
at 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 





No 

Name 

Boiling 

point. 

Melting 

point 


or 




Amide 

P- 

Tolui 

3 5 Di 
nitro 

Miscellaneous 



•c 

'C 




BP 


B P 


dide 

benzoate 










•c 


•c 





142 

Dimethyl malo- 

181 5 

-62 

1 41398 

1 1539 

66 

134 8 9 


-97 

64 65 

mono 

mono 

108 

Phenylhyd- 


nate (Methyl 










106 

I56d 

(cor ) 

razide, 194 


malonate) 










no dr. 

di 

a) 













170 

252 














w -al 

3,al 



143 

Ethyl i^-methoxy- 
ethyl carbonate 

1826 


1 4036"' 

1 0424'' 

148 



-1173 

78 32 



93 al 


144 

Methyl cyclo- 

183 


1 45372'' 

0 9954'' 

142 

30 1 

233 

-97 

64 65 

185 6 


108 



hexanecarboxy- 












(cor ), 



late (Methyl 
hexahydro- 
benzoate) 












al 


145 

Diethyl oxalate 

185 19 

-41 5, 

1 41043 

1 0785 

73 

189 5 


-1173 

78 32 

mono 

mono 

93, al 

N-(j3-Amino- 


(Ethyl oxalate) 


-40 6 




(anh ) I 




219 

169 


ethyl)- 








101 ( + 




di 

di 


morpho 








2H20) 




4l9d 

268 


hde 170 

146 

n~\my\ n-butyrate 

186 4 

-72 3 

1 412 

0 866 

158 

-5 5, 

162 5 

-78 5 

138 

115-6 

75 

46 4 



(/?-Pentyl n- 
butyrate) 






-8 

164 


(cor) 





147 

n-Bulyl n-valerate 

186 9 

-92 8 

1 4123 

0 8678 

158 

-34 5 

186 35 

-90 2 

117 6 

106 

74 

64 



(n-Buty! n- 
pentanoate) 









116 



62 5 


00 

/8-Hydroxyethyl 

187-9 




104 

166 

1182 

-78 5 

138 

82 

153 

46 4 



acetate (Ethylene 
glycol mono- 
acetate) 









(cor) 


147 



149 

n-Propyl n- 

187 15 

-74 0 

1 417 

0 86719 

158 

-39 

205 35 


97 1 

100 1 

74 5 

74, pel 



caproate (n- 
Propyl n- 
hexanoate) 

186 











eth 


150 

Dimethyl sulfate 

188 

-27 

1 3874 

1 3348'“ 

63 



-97 

64 65 



108 



(Methyl sulfate) 












(cor), 
al 


151 

n-Butyl lactate 

188 

-43 

1 4216 

0 984?S 

146 

16 8, 18 

122'“ 

-90 2 

117 6 

78 5-9 0 

107 

64 












116 

(cor ), 
bz -al 


62 5 













(3 1) 




152 

Ethyl enanthate 

(Ethyl n-hep- 
tanoate) 

188 6 

-66 3 

1 413 

0 86856 

158 

-7 47 

223 

-117 3 

78 32 

96, 96 5 

81 

93, al 


153 

Methyl ethylaceto- 

189 7 



0 989 

144 



-97 

64 65 

95 6, 


108 



acetate 

(cor) 









bz 


(cor), 
ai 


154 

Di-isobutyl car- 

189 8 


1 4072 

0 9138 

174 




108 1 



87 



bonate (Isobutyl 
carbonate) 

(cor ) 













155 

n-Hexyl pro- 

190 

-57 5 

1 41621 "■ 

0 86980 

158 

-20 8 

141 

-51 6 

157 5 

81,81 3, 

126 

58 4 



pionate 



He (yel) 





-46 1 


79 

123 

(cor) 


156 

Ethylene glycol 

190 2 

-31 

1 4150 

1 1040 

73 

166 

1182 

-78 5 

138 

82 

153, 

46 4 



diacetate 









(cor ) 


147 



157 

Isoamyl iso- 

190 4 


1 41300'*' 

0 870 

172 

-30 

176 5 

-117 

132 

135, 137 

106 7 

61 



valerate 














158 

n-Heptyl acetate 

192 45 


1 41653'“ 

0 87070'“ 

158 

166 

1182 

-34 6, 

176 8 

82 

153, 

46, 47 






He (yel) 





-33 8 



147 



159 

Cyclohexyl pro- 

193'™ 



0 9718'’ 

156 

-20 8 

141 

25 1 

161 1 

81,81 3, 

126, 

112 3, 



pionate 










79 

123 

al 



• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 







'■i 

Saponification 





No 

Name 

Boiling 

point, 

Melting 
point, i 



Equiv 

alent 

Acid 

Alcohol 

Amide 

Tolui- 

3 5 Di 
nitro 

Miscellaneous 



“C 

•c 


■H 

M P, 

BP, 

M P. 

B P 


dide 

benzoate 









•c 

•c 

•c 

X 





160 

Di'isopropyl ^ 

193 4 


1 4100 

1 0097 

87 

189 5 


-89 5 

82 4 

mono 

mono 1 

123, 



oxalate (Iso- 






(anh ), 




219. 

169. 

pet 



propyl oxalate) 






101 (-1- 




di 

di 

eth 









2H,0) 




419d 

268 



161 

Ethyl /5-ethoxy- 
ethyl carbonate 

194 5 


1 5064« 

1 0115'* 

162 



-1173 

78 32 



93, al 


162 

5fc*Octyl acetate 

194 5 


1 4141 


172 

16 6 

1182 


179 

82 

153, 

32 














147 



163 

Methyl fi-capryl- 

194 6 

-41 

1 417 1 

0 878 

158 

16 3 

237 

-97 

64 65 

57 

70 

108 



ate (Methyl n- 




! 



239 3 





(cor ), 



octanoate) 












at 


164 

a-Tetrahydro- 

195,194 


1 4350 

1 0624« 

144 

16 6 

1182 


177- 

82 

153, 

83-4 



furfurylacetate 









8'” 


147 



165 

Methyl levulinate 

196, 191 


1 42333 

1 04945 

130 

33 5 

245-6 

-97 

64 65 

107-8, 

108 9, 

108 

Semicarba- 












at 

w 

(cor), 

zone, 142- 














al 

3, Pheny!- 
hydrazone, 
94-6, 2,4- 
Dinitro- 
phenylhyd- 















razone, 















141 5-2 5 
(cor), 
diox -al , 
Oxime, 96 

166 

Ethyl cyclo- 
hexanecar- 
boxylate (Ethyl 
hexahydroben- 
zoate) 

196 


1 45012'* 

0 9672'* 

156 

30 1 

233 

-117 3 

78 32 

|l85 6 

i 


93, al 


167 

Diethyl methyl- 

196 



1 019'’ 

87 

137, 


-117 3 

78 32 

217,206 

mono 

93, al 



malonate 






I38d 





145d , 















di 















228, 















214 



168 

Phenyl acetate 

196 7 


1 503 

1 078 

136 

166 

1182 

41 8,42 

182 

,82 

153, 

145 8 














147 

(cor), 
al 


169 

Ethyl ethylacetO' 

198 


1 422 

0 9856 

158 



-117 3 

78 32 

95 6, 


93, al 

Ketone 


acetate 










1 bz 



cleavage —► 
2-penta- 
none, b p 

102 

170 

/i-Octyl formate 

198 8 

-39 1 

1 42082'' 

0 87435 

158 

84 

100 7 

-16. 

195 

2 55 

53 

61-2 






He(yel) 





-167 






171 

2-Elhyl-l-hexyl 

199 



0 8733)8 

172 

16 6 

118 2 


184 6 

82 

153, 




acetate 











147 



172 

Methyl benzoate 

199 2 

-124 

1 5164 

1 0888 

136 

122 4 

249 

-97 

64 65 

130 

158 

108 








j 







(cor), 
at 


173 

, Diethyl malonate 

199 3 

-51 5 

1 41618 

1 05513 

80 

134 8 9 


-117 3 

78 32 

mono 

mono 

93, al 

Phenylhy- 


(Ethyl 










106 

I56d, 


drazide, 194 


malonate) 










10, di 

di 














170, 

252-3, 














I w -at 

al 



174 

Methyl cyano- 

200 

-22 5 


1 0962*’ 

99 

66 


-97 

64 65 



108 



acetate 


i 



1 

■ 






(cor), 
al 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. l)(Listed in order of increasing b.p.)* (Continued) 








Saponification 







Boiling 

Melting 







P- 

3.5 Di- 


No 

Name 

point, 

point, 

n3(i 


Equiv 





Amide 

Tolui- 

nitro 

Miscellaneous 



*C 

“C 



M P. 

B P 

M P 

BP, 


dide 

benzoate 








alent 








■■ 


X 

X 

X 

X 





175 

Dimethyl 

203 


1 45119 

1 0914 

79 



-97 

64 65 

mono 

mono 

108 

Djhydrazide, 


mesaconate 






(cor ) 




(o) 

(a) 

(cor). 

2l5d ,dil 












222 

196. 

al 

al 












(fi) 

di 














174. 

212. 














di 

al 














176 5 




r76 

Benzyl formate 

203 


1 516 

1 080 

136 

84 

1007 

-15 3 

205 5 

2 55 

53 

113 


177 

Vinyl benzoate 

203 



1 065 

148 

122 4 

249 



130 

158 



178 

Cyclohexyl iso- 

204^10 



0 9489" 

170 

-46 1 

154 7 

25 1 

161 1 

128 129 

108 5 

112-3, 

Hydrazide, 


butyrate 











95 

al 

104, al -eth 

179 

Dimethyl maleate 

204 4 

7 6 

1 44156 

1 14513'" 

72 

137 


-97 

64 65 

mono 

di . 

108 













172 3, 

142. 

(cor ), 













w . 

153, 
sl d , 
di 

181, 
me al 

eth 

al 


180 

a-Tetrahydro- 

204-7 



1 044 

158 

-20 8 

141 


177 

81,81 3 

126 

83 4 



furfuryl pro¬ 
pionate 









8'" 

79 

123 



181 

Ethyl levulinate 

205 8 


1 42288 

1 01114 

144 

33 5 

245-6 

-117 3 

78 32 

107-8d 

108-9, 

93, al 

Semicarba- 












i 

w 


zone, 147 8, 

Phenylhyd- 

razone, 

103-4, 

2,4-Dinitro- 

phenylhyd- 

razone, 

101 2, 
diox -al , 
Oxime, 96 

182 

Ethyl allylaceto- 

206 si d , 


1 43'''> 

0 9898 

170 



-117 3 

78 32 



93, dl 

Semicarba- 


acetate 

211-2 












zone, 125, 



sl d 












w 

183 

/i-Amyl /i-valerate 

207 4 

i 

1 4181'" 

0 8825“ 

172 

-34 5 

186 35 

-78 5 

138 

106 

74 

46 4 



(n-Pentyi n- 
pentanoate) 


! 







(cor ) 





184 

Di-/i-butyl car- 

207 5 


1 4117 

0 9238 

174 



-90 2 

117 6, 



64, 



bonate (/i-Butyl 
carbonate) 

(cor) 








116 



62 5 


185 

n-Bulyl n- 

207 74 

-63 1, 

1 41877'" 

0 86530 

172 

-39 

205 35 

-90 2 

117 6, 

100-1 

74 5 

64, 



caproate (/i-Butyl 
n-hexanoalc) 


-64 3 

He (yel) 






116 



62 5 


186 

n-Hexyl n- 

207 88 

-78 

1 41875" 

0 86519 

172 

-5 5, 

162 5, 

-51 6, 

157 5 

115-6 

75 

58 4 



butyrate 



He (yel) 



-8 

164 

-46 1 




(cor) 


187 

2-Tolyl acetate 

208 



1 048 

150 

166 

118 2 

31 

191 2 

82 

153, 

134 8 



(“o-Cresyl 











147 

(cor), 



acetate”) 












al 


188 

Diethyl sulfate 

(Ethyl sulfate) 

208 


1 4010’" 

1 172"" 

77 



-117 3 

78 32 



93, dl. 


189 

/i-Propyl n-enan- 

208 

-64 8 

1 41835'" 

0 86556 

172 

-7 47 

223 


97 1 

96, 96 5 

81 

74, pet 



thate (n-Propyl 
n-heptanoate) 












eth 


190 

Ethyl n-caprylate 

208 35 

a 

1 41775 

0 8667 

172 

163 

237, 

-117 3 

78 32 

110, 106 

70 

93, dl 

N-(ji3-Ammo- 


(Ethyl fi- 


-43 1, 





239 3 






ethyl) mor- 


octanoate) 


0 











pholide, 59 




-59 2 













‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 


1 

-! 


No 


Boiling 

Melting 







P- 

3.5-Di- 


Name 

point. 

point, 


Df 

Equiv¬ 

alent 






Totui 

nitro- 

Miscellaneous 



•c 

•c 



M P. 

BP. 

M P 

B P 


dide 

benzoate 









•c 

•c 

X * 

"C 





191 

Isobutyi enanthate 

(Isobutyl «- 
heptanoale) 

209 



0 8593 

186 

-7 47 

223 


108 1 

96, 96 5 

81 

87 


192 

Isopropyl 

209 3 


1 42088 

0 98724 

158 

33 5 

245 6 


82 4 

107 8d 

108-9, 

123, 

Semicdrba- 


levulinate 











w 

pet 

zone, 141-2, 














eth 

Phenylhyd- 

razone, 

108 9, 
2,4-Dinitro- 
phenylhyd- 
razone, 

88-9 (cor), 
90 9 

193 

Trimethylene 

210 



1 069 

80 

166 

1182 

-30 

214 7 

82 

153 

178 



glycol diacetate 

(1,3-Diacetoxy- 

propane) 









210 2 


147 



194 

ra>Octyi acetate 

210 



0 8847" 

172 

16 6 

1182 

-16 

195 

82 

153 

61 2 











-167 



147 



195 

«-Heptyl pro- 

210 

-50 9 

1 42605” 

0 86786 

172 

-20 8 

141 

-34 6 

176 8 

81 81 3 

126 

46 47 



pionate 



He (yel) 





-33 8 


79 

123 



196 

Dimethyl citra- 

2105 


1 44856 

1 11531 

79 

92 91d 

206 

-97 

64 65 

100 1 


108 

Dihydrazide, 


conate 






eth 

II,si 





(cor ), 

177,w , 1- 








Igr 

d 





al 

Naphthyl- 
amide, 169- 
70 

197 

fi-Propyl pyro- 

211 


1 4737"' 

1 0745”“ 

154 

133-4, 

230 2 


97 1 

142 3 

170 5, 

74, pet 



mucate (w-Propyl 
2-furoate) 






132 





al 

eth 


198 

Ethylene glycol 

211 



1 0544]? 

87 

-20 8 

141 

-78 5 

138 

81,81 3, 

126 

46 4 



dipropionate 









(cor ) 

79 

123 



199 

Cyclohexyl 

212'“ 



0 9572“ 

170 

-5 5, 

162 5, 

25 1 

161 1 

115 6 

75 

112-3, 



butyrate 






-8 

164 





al 


>00 

3-Tolyl acetate 

212 

12 

1 4978 

1 049 

150 

166 

118 2 

II 95 

202 7 

82 

153, 

164 5 



(“m-Cresyl 











147 

(cor ), 



acetate”) 












al 


01 

Ethyl aceto- 

213 5 


1 4757 ■' 

1 1251 

158 

101, bz 


-117 3 

78 32 

131 2d , 


93, al 



pyruvate 










al 




02 

Ethyl benzoate 

212 4 

-34 7 

1 50570 

1 04684 

150 

122 4 

249 

-1173 

78 32 

130 

158 

93, al 

N-(^-Amino- 


2132 












ethyl) mor- 
pholide, 

123 4 



>03 

4-Tolyl acetate 

212 5 


1 500 

1 051 

150 

166 

1182 

36 

202 

82 

153 

188 6 



(“p-Cresyl 











147 

(cor), 



acetate”) 












al 


204 

Di-n-propyl 

2139 

-51 7 

1 4168 

1 0169 

87 

189 5 



97 1 

mono 

mono 

74, pet 

NH.OH — 


oxalate (n- 






(anh ), 




219, 

169, 

eth 

Di-n-propyl 


Propyl oxalate) 






101 




di 

di 


oxamate, 








(+2 




4l9d 

268 


90-2, me 








H,0) 







al 

205 

Methyl pel- 

214, 



0 892 

172 

123 

254 4 

-97 

64 65 

99 

84 

108 



argonate 

213-4 











(cor), 
al 


206 

Dimethyl glu- 

214"" 

-34 7 

1 42415 

1 0874 

80 

98 

302 4 

-97 

64 65 

di 175 

di 218 

108 



tarate 

1 

1 











(cor), 
a) 



’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 






■i 

■■ 

Saponification 





No 

Name 

Boiling 

point. 

Melting 

point, 

■I 


Equiv 

Acid 

Alcohol 

Amide 

P- 

Tolui- 

3,5-Di- 

nitro- 

Miscellaneous 



•c 




M P, 

BP, 

M P. 

BP. 


dide 

benzoate 








alent 






■ 

■1 



*C 

•c 

•c 

•c 





207 

2,6-Dimethyl- 

214-6 




164 

166 

1182 

49 

203 

82 

153, 

158 8 



phenyl acetate 











147 

(cor), 



(nc-m-Xylenyl 

acetate) 












al 


208 

Methyl 2*toluate 

215 



1 068 

150 

104-5, 

259“' 

-97 

64 65 

142 8 

144 

108 



(Methyl 2- 






107 8 




(cor) 


(cor), 



methyl- 

benzoate) 












al 


209 

Benzyl acetate 

217 


1 5200 

1 055 

150 

166 

118 2 

-15 3 

205 5 

82 

153, 

113 

N-(^-Amino- 













147 


ethyl) mor- 
pholide, 

95 2 

KB 

Diethyl succinate 

217 25 

-20 8 

1 41975 

1 0398 

87 

185 

23 5d 

-117 3 

78 32 

mono 

mono 

93, al 

N-(^-Amino- 








182 8 




157, 

179 


ethyl) mor- 







i 





di 

80,(/(: 


pholide. 












260d , 

254 5- 


174 












w 

5 5, 















260 



211 

Diethylene glycol 

218 



1 013 

176 

166 

1182 


198 

82 

153, 

Oil 



monoethyl ether 
acetate 











147 



212 

Diethyl fumarate 

2184, 

0 55 

1 44103 

1 052 

86 

286 7 


-117 3 

78 32 

mono 

mono 

93, al 




213-4 





(sealed 




270, 

233 0- 










tube), 




300-2, 

4 5, 










233-5, 




subi, 

di 










200, 




di 

313 4 










subi 




266d 

ac a 



213 

Isopropyl ben- 

218 5 


1 4890“ 

1 013 

164 

122 4 

249 

-89 5 

82 4 

130 

158 

123, 



zoate 












pet 















eth 


214 

Methyl phenyl- 

220 


1 507 

1 068 

150 

76 5, 

256 5 

-97 

64 65 

156 

135-6 

108 



acetate 






subi 

(cor) 





(cor), 
at 


215 

/-Linalyl acetate 

220 


1 4460 

0 8951 

196 

166 

1182 


199 

82 

153, 


[oId -3 to 













147 


-17,4-Ni- 
troben- 
zoate, 70 

216 

Methyl 3-toluate 

221,215 



1 061 

150 

111 3, 

263, 

-97 

64 65 

94,97 

118 

108 



(Methyl 3- 






110-1 

subi 





(cor), 



methylbenzoate) 












at 


217 

/i-Propyl levulinate 

221 2 


1 42576 

0 98955 

158 

33-5 

245 6 


97 1 

107-8d 

108-9, 

74, pet 

Semicarba- 













w 

eth 

zone, 129- 
30, Hydra- 
zone, 88-90, 
Phenylhyd- 
razone, 

67-8 (cor), 
al, 

Oxime, 96 

218 

Diethyl d,l- 

222-5d 



1 152“ 

88 

156-8d 


-1173 

78 32 

di 198, 


93, al 



tartronate 










dll al , 















195- 















6d 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
d) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 





No 

Name 

Boiling 

point 

Melting 

point 

r,jo 

Df* 


Acid 

Alcohol 


P 

Tolui 

3 5-Di 

nitro 

Miscellaneous 





Equiv 











*C 


















alent 

M P 

B P 

M P 

B P 












*C 

“C 

T 

"C 





219 

Diethyl maleate 

222 7 

-17 

1 44156 

1 066 

86 

137 


- 117 3 

78 32 

mono 

di 

93, al 













172 3, 

142, 














w 

eth 









1 





152 3 
si d 
di 

181, 
me al 




220 

Methyl salicylate 

224 


1 5369 

1 184 

152 

158 3 


-97 

64 65 

142. 139 

156 

108 












i 



(cor ), 
al 


221 

Ethyl n-^utoxy- 

224 


1 4143' 

0 9756'’ 

190 



-117 3 

78 32 



93, al 



ethyl carbonate 














222 

j'cc-Butyl levu- 

225 8 


1 42495 

0 96698 

172 

33 5 

245 6 


99 5 


108 9. 

76 

Oxime, 96 


linate 











w 



223 

rt-Heptyl rt- 

225 87 

-57 5 

1 42279" 

0 86371 

186 

-5 5 

162 5, 

34 6 

176 8 

115 6 

75 

46 47 



butyrate , 



He(yel) 



-8 

164 

-33 8 


1 




224 

2y4-DiRiethyl- 1 

226 (cor ) 


1 4990" 

1 0298"' 

164 

166 

1182 

27 

211 5 

82 

153, 

164 6 



phenyl acetate 









(cor) 


147 

(cor ), 



{unsym-rri’ 












95"„ 



Xyienyl acetate) 












al 


225 

Methyl n^caprate 

226 


1 426 

0 873 

186 

31 5 

268 70 

-97 

64 65 


78 

108 



(Methyl n- 












(cor), 



decanoate) 








1 




al 


226 

n-Amyl n.caproale 

226 16 

-50, 

1 42280" 

0 86349 

186 

-39 

205 35 

-78 5 

138 


74 5 

46 4 



(rt-Peniyl n 
hexanoate) 


-47 

i 

He(yel) 






(cor) 





227 

n-BiUyl n-enan- 

226 2 


1 42280" 

0 86382 

186 

-7 47 

223 

-90 2 

117 6, 

96 96 5 

81 

64 



thate (n-Butyl 
n-heptanoate) 









116 



62 5 


228 

n-Hexyl n-valerate 

226 3 

-63 1 

1 42286" 

0 86345 

186 

-34 5 

186 35 

-51 6 

157 5 

106 

74 

58 4 



(n-Hexyl n- 
pentanoate) 




i 




-46 1 




(cor) 


229 

; n-Propyl n- 

226 43 

-46 2 

1 42351" 

0 86591 

186 

16 3 

237 


97 1 

110 106 

57 

74, pet 



capryiate (n- 
Propyl n- 
■ octanoate) 



He (yel) 




239 3 





eth 


230 

Ethyl 2-toluate 

227 


1 507''" 

1 0325('' 

164 

104-5, 

>59"' 

-117 3 

78 32 

142 8 

144 

93, al 



(Ethyl 2-inethyl 
benzoate) 






107 8 




(cor ) 




231 

Etbyl pelargonate 

227 

! O! 

1 42200 

i0 8657 

186 

123 

254 4 

-117 3 

78 32 

99 

84 

93, al 

iN-(/8-Ammo- 




-55 0, 











ethyl) mor- 




d 











phohde, 




-36 7 











61 3 

232 

/-Menthyl acetate 

227 



0 9185 

198 

166 

1182 

43 

216 

82 

153, 

153 














147 



233 

t Ethyl phenyl- 

227 5 


1 49921'*^ 

1 0333 

164 

76 5, 

256 5 

-117 3 

78 32 

156 

135-6 

93, al 

N-(/8-Amino- 


acetate 






subi 

fcor ) 






ethyl) mor- 
pholide, 

88 9 

234 

ft’Octyl propionate 

227 9 

-41 6 

1 42185" 

0 86633 

186 

-20 8 

141 

-16, 

195 

81,81 3, 

126, 

61-2 






He (yel) 





-16 7 


79 

123 



235 

Diethyl itacoiiate 

228 


1 4377 

1 0467 

93 

165 


-117 3 

78 32 

di 


93, al 













191 2- 















8,dl 





’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 







■■ 

Saponification 





No 

Name 

Boiling 

point. 

Melting 

point. 

"d 


Equiv 

Acid 

Alcohol 




Miscellaneous 



•c 

*C 



M P. 

BP. 

M P. 

BP. 


dide 

benzoate 








alent 










•c 

‘C 

“C 

“C 





236 

Diethyl mesa* 

229 


1 4488 

1 0453 

93 

204 5 


-117 3 

78 32 

mono 

mono 

93, al 



conate 






(cor), 




(a) 

(a) 










subi 




222 

196 














(fi) 

di 














174 

212, 














di 

al 














176 5 




237 

Di-isobutyl 

229 


1 4180 

0 97373 

101 

189 5 



108 1 

mono 

mono 

87 



oxalate (Isobutyl 






(anh ), 




219 

169 




oxalate) 






101 




di 

di 










( + 2 




4l9d 

268 










H^O) 








El 

Allyl benzoate 

230 


1 0671 

1 057815 

162 

122 4 

249 


97 1 

130 

158 

49 50 


Mi 

Isobutyl levulinate 

230 9 


I 42677 

0 96770 

172 

33 5 

245 6 


108 1 

107 8d 

108 9, 

87 

Semicarba- 













w 


zone, 112 3, 
Phenylhyd- 















razone. 





i 

! 







1 

i 



84 6, 

2.4-Dmitro- 

phenylhyd- 

drazone, 

55 6, 

Oxime, 96 

240 

n*Propyl benzoate 

231 


1 500 

1 023 

164 

122 4 

249 


97 1 

130 

158 

74, pet 















eth 


241 

Diethyl citra- 

231 


1 4442 

1 0491 

93 

92d , 

206 11 

-117 3 

78 32 

100 1 


93, al 

1-Naphthyl- 


conate 






eth 

$1 d 






amide, 169- 








Igr 







70 

242 

Methyl 3*€hloro* 

231 




170 5 

158,155 


-97 

64 65 

134 


108 



benzoate 












(cor), 
al 


243 

d-Phenylethyl 

232 224 


1 5108 

1 057“" 

164 

166 

1182 

-25 8 

2198 

82 

153 

108 



acetate 











147 



244 

Ethyl d-(2-furyl) 

232 

14 

1 5286 

1 0891'" 

166 

141 

286 

-117 3 

78 32 

168 9, 


93, al 

1 


acrylate 










w 




245 

Di*( ^-methoxy* 
ethyl) carbonate 

232 


1 4193"’ 

1 0936'" 

178 




124 5 





246 

Di'isoamyl car* 

233 (cor ) 


1 4174 

0 9067 

202 



-117 

132 



61 



bonate 














247 

Diethyl glutarate 

233 66 

-23 8 

1 02229 

1 42395 

94 

98 

302-4 

-117 3 

78 32 

di 

di 218 

93, al 

N-(^-Amino- 












175-6 



ethyl) mor- 
pholide, 

152 7 

248 

Ethyl 3-toluate 

234 


1 505'’* 

1 0265“ • 

164 

1113, 

263, 

-117 3 

78 32 

94. 97 

118 

93, al 









no 1 

subl 







249 

Ethyl salicylate 

234 


1 52542 

1 1396 

166 

158 3, 
subl at 

76 


-117 3 

78 32 

142,139 

156 

93, al 


250 

Methyl 2-chloro- 

234 




170 5 

142, 144 


-97 

64 65 

142,202 

131 

108, 



benzoate 












(cor), 
al 



Ethyl 4*toluate 

234 5 


1 5089'"' 

1 0269'"' 

164 

179 80, 



78 32 

160,158 

160, 

93, al 


|H 







subl 





165 




Diethyl bromo* 

235 



1 4261; 

239 

Il3d 



78 32 

di 181, 

di 217, 

93, al 


■ 

malonate 




_1 






ai 

ac a 




’Derivative data given in order m p crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 







mm 

Saponification 





No 

Name 

Boiling 

point. 

Melting 

point. 



Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

P- 

Tolui 

3 5-Di 
nitro- 

Miscellaneous 



’C 

'C 


Mm 

M P . 

BP, 

MP, 

BP. i 


dide 

benzoate 







■1 


*C 

•c 

•c 

*C 





253 

Ethylene glycol 

235-7'" 


1 42619„e 

1 0005 

101 

-5 5, 

162 5, 

-78 5 

138 

115 6 

75 

46 4 



di-n-butyrate 






-8 

164 


(cor) 





254 

Diethyl butyl- 

235-40 



1 425 

101 



-117 3 

78 32 

di 200 


93, al 



malonate 














255 

2,4,6-Trimethyl- 

236 




178 

166 

1182 

70,69 

220 

82 

153 




phenyl acetate 

(Mesityl acetate) 











147 



256i 

2,5-Dimethyl- 

237768 



1 0264" 

164 

16 6 

1182 

74 5 

212 

82 

153, 

137 2 



phenyl acetate 











147 

(cor), 



(p-Xylenyl 

acetate) 












al 


257; 

n-Butyl levulinate 

237 8 


1 42905 

0 97353 

172 

33 5 

245-6 

-90 2 

117 6, 

107 8d 

108-9, 

64, 

Semicarba- 







i 

i 


i 

1 

116 


W 1 

i 

i 

62 5 

zone, 102- 

3, Phenyl- 

hydrazone, 

79 81, 

2,4-Dinitro- 

phenylhyd- 

razone, 

65 8, 

Oxime, 96 

258 

Benzyln-butyrate 

238-40 



1 033" 

178 

-5 5, 

162 5, 

-15 3 

205 5 

115-6 

75 

113 









-8 

164 







259 

Methyl hydro- 

239 



1 0455“ 

164 

48 7,40 

279-80 

-97 

64 65 

105,82 

135 

108 



cinnamate 







(cor) 





(cor), 



(Methyl ff- 
phenylpro- 
pionate) 




i 








al 


260 

n-PrOpyl salicyl- 

239, 


1 51610 

1 0979 

180 

158 3 



97 1 

142,139 

156 

74, pet 



ate 

249-51 











eth 


261 

Gualacol acetate 

240 


1 5101“ 

1 1285““ 

166 

166 

1182 

32, 28 2 

205 

82 

153, 

141 2 



(2-Methoxy- 











147 

(cor), 



phenyl acetate) 












al 


262 

Isopropyl salicyU 

240-2, 


1 50650 

1 0729 

180 

158 3, 


-89 5 

82 4 

142,139 

156 

123, 



ate 

237 





subi 






pet 









at 76 






eth 


263 

Dimethyl /-maiate 

242 


1 4425 

1 2334 

81 

100-1 


-97 

64 65 

di 

di 

108 

[alb” -6 85 












156-7 

206-7 

(cor), 
at 


264 

Geranyl acetate 

242 


1 4660 

09174" 

196 

16 6 

1182 


230 

82 

153, 

62-3 














147 



265 

Isobutyl benzoate 

242 2 



0 999 

178 

122 4 

249 


108 1 

130 

158 

87 




(cor) 













266 

Di-n-butyl oxalate 

243, 

-29 6 

1 4240 

0 98732 

101 

189 5 


-90 2 

117 6, 

\mono 

mono 

64, 



(n-Butyl oxalate) 

245 5 





(anh ), 



116 

219, rfi 

169, 

62 5 









101 (+ 




419d 

di 










2H.O) 





268 



267 

Metbyl 2-bronio- 

244 




215 

150 


-97 

64 65 

155 


108 



benzoate 












(cor), 
at 


268 

n-Octyl n-butyrate 

244 1 

-55 6 

1 42674" 

0 86288 

200 

-5 5, 

162 5, 

-16, 

195 

115 6 

75 

61 2 






He(yel) 



-8 

164 

-167 






269 

Ethyl n-caprate 

244 9 

0 -20, 

1 42575 

0 8650 

200 

31 5 

268 70 

-117 3 

78 32 

108, 

78 

93, al 

N-(/3-Amino- 


(Ethyln- 

1 

y 








100 1 



ethyl) mor- 


decanoate) 


-30 6 











pholide, 

60 1 


♦Derivative data given in order m p . crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 








Saponification 







Boiling 

Melting 



■HI 




P- 

3 5 Di 


No 

Name 

point 

point 

''d 







Amide 

Tolui 

nitro 

Miscellaneous 



•c 

‘C 



M P. 

BP 

M P 

B P 


dide 

benzoate 








H 

‘C 

•c 

•c 

X 





270 

Diethyl adipate 

245, 

-21 

1 42765 



153-4 

216” 

-117 3 

78 32 

mono 

241 

93, al 

N-(/3-Amino- 



133 8'* 





(cor) 




125 



ethyl) mor- 












30, w. 



pholide 












di 220 



165 

271 

Methyl phenoxy- 

245 



1 I50'‘' 

166 

98 9 

285d 

-97 

64 65 

101 5 


108 



acetate 












(cor) 
al 

103 2 


272 

Thymyl acetate 

245 



1 009“ 

192 

166 

118 2 

51 5 

233 5 

82 

153 














147 

(cor ), 
al 


273 

Carvacryl acetate 

245 (cor) 


1 49128“ 

0 98959” 

192 

166 

1182 

1 

237 5 

82 

153, 

83 














147 



274 

Diethylene glycol 

245 51. 


1 4348 


95 

16 6 

118 2 

-10 45 

244 5 

82 

153 

149 



diacetate (0,0'- 
Diacetoxy di¬ 
ethyl ether) 

148^0 










147 

ac a 


275 

/i-Butyl n- 

245 02 

-41 9, 

1 42647” 

0 86278 


16 3 

237 

-90 2 

1176 

no 106 

70 

64 



caprylate {n- 
Butyl /i-octa- 
noate) 


-43 

He(yel) 






116 


! 

62 5 


276 

/i-Heptyl n- 

245 2 

-46 4 

1 42536” 

0 86225 


-34 5 

186 35 

-34 6 

176 8 

106 

74 

46 47 



valerate (/I- 
Heptyl n- 
pentanoate) 



He(yel) 





-33 8 






277 

/i-Amyl /i-enan- 

245 4 

-49 5 

1 42627” 

0 86232 


-7 47 

223 

-78 5 

138 

96 96 5 

81 

46 4 



thate (/i-Penty! 
fj-heptanoate) 



He(yel) 






(cor ) 





278 

/ 1 -Hexyl 

245 4 

-55 25 

1 42637” 

0 86216 


-3 9 

205 35 

-51 6 

157 5 

100 1 

74 5 

58 4 



/>-Caproate {n- 
Hexyl n- 
decanoate) 



He(yel) 





-46 1 




(cor) 


279 

Di-( id-ethoxy- 
ethyl) carbonate 

245 5 


1 4239« 

1 0635” 





135 



75, al 


280 

Diethylene glycol 

246 



0 983 


16 6 

1182 


228-30 

82 

153 




monobutyl ether 
acetate 











147 



281 

Isobutyl phenyl- 

247 



0 999” 

192 

76 5 

256 5 


108 I 

156 

135-6 

87 



acetate 






(cor) 

(cor) 







282 

Ethyl hydrocinna- 

247 2 



1 0147 

178 

40,48 7 

279-80 

-1173 

78 32 

105,82 

135 

93, al 



mate (Ethyl 0- 

phenylpro- 

pionate) 







(cor) 







283 

Di-n-propyl 

248,246 

-10 4 

1 4252 

1 011 

IMM 

185, 

235d 


97 1 

mono 

mono 

74, pel 



succinate 






182 8 




157, rfr: 

179 

elh 













260d, 

id.di. 














w 

254 5- 















5 5, 















260 



284 

Methyl 2-metli- 

248 


1 534‘®» 

1 157l‘* 

166 

100 1 

200 

-97 

64 65 

129 


108 



oxybenzoate 












(cor), 
al 


285 

Methyl undecylen- 

248 

-27 5 

1 43928 


198 

24 5 

275 

-97 

64 65 

87 


108 



ate (Methyl 












(cor), 



hendecylenate) 












al 



’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponificatton 





No 

Name 

Boihng ' 
point. 

MeHing 

point. 


Df 


Acid 

Alcohol 

Amide 

P- 

Tolui- 

3 5-Di 
nitfo- 

Miscellaneous 



•c 

X 



M P. 

B P 

M P 

BP 


dide 

benzoate 









X 

X 

X 

X 





286 

Isoamyl levulinate^ 

248 8 


1 43102 

0 96136 

186 

33 5 

245 6 

-117 

132 

107 8d 

108 9, 

61 

Semicarba- 



i 



i 







w 


zone, 91-2, 
Phenylhyd- 
razone, 

70 2, 

2,4-Dinitro- 

phenylhyd- 

razone, 

50 5 

Oxime, 96 

287 

Diethyl acetone- 

250d 



1 113 

101 

135 


-117 3 

78 32 



93, al 

Dianilide, 


dicarboxylate 













155.bz, 

Semicarba- 

zone, 94 5, 

Cu(OAc)j 

--Cu 

enolate, 

142 3,grn 
bz 

288 

n-Butyl benzoate 

250 3 

-22 4 


1 000 

178 

122 4 

249 

-90 2 

117 6, 

130 

158 

64 












116 



62 5 


289 

Ethyl phenoxy- 

251 



1 104'” 

180 

98-9 

285d 

-117 3 

78 32 

101 5 


93, al 



acetate 














290 

Methyl 3-ineth- 

252 


1 52236 

1 131 

166 

109-10 


-97 

64 65 



108 

a-Phenyl- 


oxybenzoate 












(cor ), 

ethylamide, 














al i 

128 6 9 0, 

Benzyl- 

amide, 

111 8 28 

291 

Diethyl /-malate 

253 


1 4362 

1 1290 

95 

lOO-l 


-117 3 

78 32 

di 

di 

93, al 

[«!(>" -10 18 












156 7 

206 7, 



292 

n-Amyl levulinate 

253 4 


1 43192 

0 96136 

186 

33 5 

245 6 

-78 5 

138 

107 8d 

108 9, 

46 4 

2,4-Dinitro- 


(n-Pentyl 









(cor ) 


w 


phenylhyd- 


levulinaie) 













razone. 















84 2, 

Oxime, 96 

293 

n-Butyl phenyl- 

254 


1 489 

0 994 

192 

76 5, 

256 5 

-90 2 

117 6, 

156 

135 6 

64, 



acetate 






subi 

(cor ) 


116 



62 5 


294 

d-Methoxyethyl 

255 


1 5040“ 

1 0891“ 

180 

122 4 

249 


124 5 

130 

158 


4-Nilro- 


benzoate (Methyl 













benzoate. 


“cellosolve” 

benzoate) 













50 5, dll al 

296 

Diethyl pimelate 

255 

-23 8 

1 42985 

0 9929 

108 

105 

223“ 

-117 3 

78 32 

Li 175 

di 

93, al 

N-(d-Amino- 













206. a 1 


ethyl) mor- 
pholide, 

137 9 

297 

Ethyl benzoyl- 

256-7 


1 5190“ 

1 222“ 

178 

66 


-1173 

78 32 

91 


93, al 

Phenylhyd- 


formate 







1 

1 

1 

1 



razone, 

64, 2,4-Di- 
nilro- 
phenylhyd- 
razone, 

196 7d 
(cor ) 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

“C 

298 

Glyceryl triacetate 

258 

299 

Ethyl 3-inethoxy- 
benzoate 

260 

300 

id'Ethoxyethyl 
benzoate (*Xeilo- 
solve” benzoate) 

260-1 

301 

Isobutyl salicylate 

260 2 

302 

n-Amyl n-capryl- 
ate (rt-Peniyl n- 
octanoate) 

260 21 

303 

fi-Hexyl n-enan> 
thate (rt'Hexyl n- 
heplanoate) 

260 9 

304 

rt-Heptyl rt- 
caproate {n- 
Heplyl n* 
hexanoale) 

260 97 

305 

Ethyl 2-methoxy- 
benzoate 

261 

306 

rt-Octyl n-valerate 

(fi-Octyl n 
pentanoale) 

261 1 

307 

Isoamyl benzoate 

262 3 

308 

Dimethyl t^-cam- 
phorate 

263 

309 

Ethyl undecylenate 

(Ethyl 

hendecylenate) 

264 

310 

Isobutyl succinate 

265 




Tris-4-nitro- 

benzoate, 

188 

Benzyl- 

amide, 

1118 
2 8 , 0 - 
Phenyl- 
ethylamide, 
128 6 90 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 








Saponification 







Boiling 

Melting 







P' 

3 5 Dl 


No 

Name 

point 

point 


Df 




liHM 


Amide 

Tolui 

nitro 

Miscellaneous 



•c 

X 



M P. 

B P 

M P 

BP. 


dide 

benzoate 









*C 

•c 

*C 

*C 





311 

Ethyl benzoyl- 

265 si d , 


1 5498 

1 116 

192 



-117 3 

78 32 



93, al 

Ketone 


acetate 

270 d 












cleavage —► 
aceto¬ 
phenone, 
m p 19 65, 
bp 202 

312 

Di-isoamyl oxa- 

267 8, 


1 427 

0 961 

115 

189 5 


-117 

132 

mono 

mono 

61 



late (Isoamyi 

262 





(anh ) 





169, 




oxalate) 






101 ( + 




mm 

dl 










2HjO) 




WM 

268 



313 

Dimethyl suberate 

268 

-5 

1 43326 

1 0198 

101 

144, 


-97 

64 65 


dl 218, 

108 









139-41 




125 7, 

219 

(cor), 













di 


al 













216 7 




314 

Methyl laurate 

268 


1 432 

0 870 

214 

44,42 

299 

-97 

64 65 

100,99 

87 

108 

/3-Naphthol 














(cor), 















al 

naphthyl 
methyl 
ether, 72 

315 

Ethyl 4-methoxy- 

269 

7 

1 5254 

1 1038 

180 

184 6, 

275 80 

-117 3 

78 32 

167, 

186 

93, al 

N-(^-Ammo- 


benzoate (Ethyl 






1842 




162 3, 



ethyl) mor- 


anisate) 






(cor ) 




w 



pholide, 

130 6 

316 

Ethyllaurate 

269 

-1 7 

1 4321 

0 867111 

228 

44,42 

299 

-117 3 

78 32 

100,99 

87 

93, al 


317 

Trimethyl 

270 




72 

194-5 


-97 

64 65 

tri 


108 



aconitate 






(cor) 




turns 


(cor), 









d 


i 




al 


318 

n-Butyt salicylate 

270-2, 


1 51148 

1 0728 

194 

158 3, 


-90 2 

117 6, 

142,139 

156 

64, 




268 





subi at 
76 



116 



62 5 


319 

Ethyl cinnamate 

271 

6 70 

1 55982 

1 0490 

176 

133 

300 

-117 3 

78 32 

147-8 

168 

93, al 

N-(/3-Amino- 















ethyl) mor- 
pholide, 

121 9 

320 

Di-n-butyl sue- 

274 5 

-29 3 

1 4298 

0 9760 

115 

185, 

235d 

-90 2 

117 6, 

mono 

mono 

64, 



cinate 






182 8 



116 

I57,rfi: 

179 

62 5 













260d, 

80, dr 














w 

254 5 















-5 5, 















260 



321 

Ethyl 2-nitro- 

275 

30 



195 

146 


-117 3 

78 32 

176 


93, al 



benzoate 














322 

Triethyl aconitate 

275d 


1 45562 

1 1064 

86 

194-5 


-117 3 

78 32 

tri 


93, al 









(cor ) 




turns 

br at 

250, 

sinters 

at 260 




323 

Di-isopropyl d~ 

275 



1 1274 

117 

169 71 


-89 5 

82 4 

mono 


123, 

(«]!." 


tartarate 










171-2, 


pet 

+ 14 886, 












dl 


eth 

Phenylhyd- 












I96d , 



razide, 240 












al 




324 

Ethyl 4-ethoxy- 

275 



1 076"' 

194 

198, 


-117 3 

78 32 



93, al 

Hydrazide, 


benzoate 






195-6 







126-7, al 


*Denvative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. I) (Listed in order of increasing b.p.)* (Continued) 


Boiling Melting 

No Name point point 


(n Octyl n 
hexdnoate) 

326 Isoamyl salicylate 276 


thate(/i Heptyl 
n heptanodte) 
fi-Hexy! n- 277 44 

caprylate (n 
Hexyl n 
octdnoate) 

329 Resorcinol di- 278 si d 

acetate 


330 Diethyl suberate 282 


331 Resorcinol mono- 283 
acetate 


332 Dimethyl 283 8 

* phthalate 
(Methyl phthal 
ate) 


333 Diethyl iso- 286”" 11 5 

phthalate 

334 Diethyl t^-cam- 286 

phorate 


mm 


He(yel) 


335 Glyceryl tn- 289 
propionate 


•Derivative data given in order m p , crystal color, solvent from which crystallized 




s 

Df 


A< 


alent 

M P 

*C 

0 86032 

228 

-39 

1 0535 

208 

158 3 



subi 



at 76 

0 86039 

228 

-7 47 

0 86033 

228 

16 3 

1 179 

97 

166 

1 9807 

115 

144 



139 41 


152 

166 

1 191 

97 

200 6 



191 

(sealed 

tube) 


III 

348 



(subI) 

1 0298 

128 

187 5- 



80 

1 083 ■’ 

86 7 

-20 8 


93 al N-(/3-Amino 
ethyl) mor- 
pholide, 

157 2 

di 201 



126 Tris-4-nitro- 

123 benzoate, 

188 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 









Sapuntbcat 

ion 








Boiling 








P- 

3.5-Di- 


No 

Name 

point. 




Equiv 





Amide 

Tolui- 

nitro- 

Miscellaneous 



•c 




M P 

B P 

M P 

B P , 


dide 

benzoate 







aicnl 










•c 

*C 


*C 





336 

Diethyl phthalate 

289 5, 


1 5019 

1 1175 

III 

200 6, 


-117 3 

78 32 

mono 

mono 

93. al 



(Ethyl phthal- 

298 





191 




149. 

150 




ate) 






(sealed 




di 220 

(slow 










tube) 





htng). 
160 5 















(rapid 















htng) 



337 

n-Heptyl n- 

290 6 


1 43492' 

0 85958 

242 

163 

237 

-34 6, 

176 8 

110,106 

70 

46,47 



caprylate {n- 
Heptyl n- 
octanoate) 



He(yel) 




239 3 

-33 8 






338 

«-Octyl «-enan- 

290 8 

-21 5 

1 43488' 

0 85961 

242 

-7 47 

223 0 

-16, 

195 

96,96 5 

81 

61 2 



thate {n Octyl 
/ 2 -heptanoate) 



He (\el) 





-16 7 






339 

Diethyl azelate 

291 

-18 5 

1 43509 

0 97294 

122 

106 5 

>360 

-117 3 

78 32 

mono 

di 

93 al 

N-(/5-Amino- 









sl d 



93 5 

201-2 


ethyl) mor- 









237“ 



di 175 



pholide, 

141 3 

340 

Triethyl citrate 

294 


1 44554 

1 1369 

92 

153 


-117 3 

78 32 

in 210 

in 

93, al 









(anh ) 




5d . w 

189, 










100 





al 










(+1 















H,0) 








341 

Ethyl myristate 

295 

a 

1 4362 

0 8573“ 

256 

53 9 

202"’ 

-117 3 

78 32 

103 

93 

93, al 

N-(/5-Amino- 




11 9 











ethyl) mor- 




0 











pholide, 76 




12 3 












342 

Di*/;-propyl d- 

297 



1 1390 

117 

169 71 



97 1 

mono 


74, pet 

al(.“ 


tartarate 










171-2. 

di 

196d . 
at 

mono 


eth 

+ 12 00, 
Phenylhyd- 
razide, 240 

343 

Isoamyl succinate 

297 


1 434 

0 958 

129 

; 185 

235d 

-117 

132 

mono 

61 









182 8 




157 

179- 














di 

80, 





1 









260d , 

254 5 














w 

5 5. 















260 



344 

Di-(|S-«-butoxy- 

ethyDcarbonate 

297 8 


1 4279“ 

0 9766“' 

262 





170 6'« 




345 

Diethyl benzyl- 

300 




125 

Il7d 


- 117 3 

78 32 

225 


93, al 



malonate 














346 

o-Tetrahydro- 

300 2 “ 



1 1375" 

206 

122 4 

249 


177 

130 

158 

83-4 



furfurylben¬ 
zoate 









8'« 





347 

Di-isopropyl 

302 




115 

200 6. 


-89 5 

82 4 

mono 

mono 

123, 



phthalate (Iso- 






191 




149 

150 

pet 



propyl phthalate) 






(sealed 




di 220 

(slow 

eth 









tube) 





htng), 
160-5 















(rapid 















htng ) 



348 

n-Octyl n- 

306 8 

-15 1 

1 43698'= 


256 

163 

237, 



no, 106 

70 

61 2 



caprylate {n- 

Octyl n- 
octanoate) 



He (yei) 




239 3 


■ 

■ 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 
a) Liquids. 1) (Listed in order of increasing b.p.)* (Continued) 









Saponification 





No 

Name 

Boiling 

point, 

Melting 

point 

"d 

Df 

Equiv- 


Alcohol 

Amide 

P- 

Tolui 

3.5-Di 

nitro- 

Miscellaneous 



T 

“C 




B P 

M P. 

B P 


dide 

benzoate 








alent 











‘C 

T 

•c 





349 

Diethyl sebacate 

307 

1 3 

1 43657 

0 9631 

129 


243'“ 

-1173 

78 32 

mono 

di 201 

93, al 













170 

di 210, 
208 




350 

2-Tolyl benzoate 

307 



1 114'“ 

212 

122 4 

249 

31 

191 2 

130 

158 

138 4 



("o-Cresyl" 












(cor), 



benzoate) 












al 


351 

Ethyl l-naph- 

309 



1 I2741( 

200 

161 2 


-1173 

78 32 

202 205 


93, al 



thoate 






(cor ) 








352 

Glyceryl tri- 

318 



1 033' 

100 7 

-5 5 

162 5, 

17 9 

290d 

115 6 

75 


Tris-4-nilro- 


butyrate 






-8 

164 






benzoate, 

188 

353 

Di-n-butyl dj- 

320 



1 0879"' 

131 



-90 2 

117 6, 

di 226, 


64. 

Dianihde, 


tartarate (Di-fj- 






(anh ), 



116 

w -me 


62 5 

235-6 


butyi racemate) 










al 











HjO) 








354 

Benzvl salicylate 

320 




228 

158 3, 


-15 3 

205 5 

142,139 

156 

113 









subi at 

76 








355 

Di-fj-butyl 

340 7 


1 4900 

1 047J'> 

139 



-90 2 

117 6, 

mono 

mono 

64, 

N-(/3-Amino- 


phthalate 






191 



116 

149, 

150 

62 5 

ethyl) mor 


(n Butyl 






(sealed 




di 220 

(slow 


pholide, 124 


phthalate) 






tube) 





htng), 
160 5 















(rapid 















htng ) 



356 

Di-fi-butyi 

345 



0 9329'“ 

157 

133, 

243'“ 

-90 2 

117 6, 

mono 

di 201 

64, 

Phenylhyd- 


sebacate 






subl 



119 

126 5, 
di 210, 
208 


62 5 

razide, 194 

357 

Di-isoamyl phthal- 

349 



1 024'“ 

153 



-117 

132 

mono 

mono 

61 



ate (Isoamyl 






191 




149, 

150 




phthalate) 






(sealed 




di 220 

(slow 










tube) 





htng ), 
160-5 















(rapid 















htng ) 



358 

Tricresyl phos- 

400d , 

-30 

1 5568 

1 197““ 

122 7 



36 




188 6 



phate 

275 











(cor), 




80 











al 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
Reduced pressure b.p. only 

a ) Liquids. 2) (Listed in order of increasing m.p. of the corresponding amide) 







\im 






No 

Name 

Boiling 

point 

Melting 

point, 





Alcohol 

Amide 

p- 

Tolui 

3 5-Di 
nitro- 

Miscellaneous 



X 

X 




B P 

M P, 

BP, 


dide 

benzoate 







■ 



X 

X 

X 





I 

3,5-Diinethylphenyl 

I30“, 




164 

166 

1182 

63 2 

220 2 

82 

153, 147 

195 4, 



acetate {Sym-m- 
Xylenyl acetate) 

120" 







68 




al 


2 

Dimethyl azelate 

156”, 


1 43607 

iliTrecM 

108 


>360 

-97 

64 65 

mono 

di 

108 




146 2'“ 






si d 



93 5, 

201 2, 

(cor ), 













di 172 

198 

al 


3 

Dimethyl adipate 

107 6" 

85 

1 4277 


87 

153 4 

216'* 

-97 

64 65 

mono 

241 

108 









(cor ) 






(cor ), 















al 


4 

/5-n-Butoxyethyl ben- 

156 5 


1 4925” 


222 




170 

130 

158 


4-Nitro- 


zoate (Butyl “cello- 

7 0" 








6'" 




phenylure- 


solve” benzoate) 

131 6 












thane, 58 7 



2 6=“ 












9 l,CCI, 

5 

Ethyl furoylacetate 

170” 


1 5055'* 

1 i65i; 




-1173 

78 32 

159, al 


93, al 

Oxime, 



14310 












131 2. 
dtl , al 

6 

Methyl furoylacetate 

144 5”, 







-97 

64 65 

I59,al 


108 

Semicarba- 



96^' 











(cor), 

zone, 141- 














al 

2, bz -al 
(3 1), 

Oxime, 

124 5,bz 

7 

Di-/i-propyi adipate 

155'* 

-20 

1 4314 

0 9790 

115 

153 4 



97 1 

mono 

dt 241 

74, pet 













161 

di 220 


eth 


g 

Dimethyl pimelale 

1193 

-20 6 

1 42888 

1 0383 

94 



-97 

64 65 

di 175 

di 206, 

108 




9 6"’ 










al 

(cor), 
al 


9 

Di'/i-propyl maleate 

114-7* 


1 444'“* 

1 026 

100 




97 1 

di 181, 

mono 

74, pet 













me ai 

195d , 
chi . 
di 142, 
elh 

eth 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* 






Saponification 







Melting 

Boiling 





P‘ 

3 5-Di- 


No 

Name 

point, 

point, 

Equiv 





Toluidide 

nitro- 

Miscellaneous 



•c 

*C 


BP, 

M P 

B P 


benzoate 






alent 

M P. 










*C 

‘C 

■c 





1 

Dimethyl succinate 

18 2 

196 

73 

185, 

235d 

-97 

64 65 

mono 

mono 

108 

ng' 1 41965 






182 8 




157, di 

179 80, 

(cor ), 

Di" 1 1192 










260d 

di 

254 5 

5 5 260 

al 


2 

Methyl myristate 

18 5 

323 

242 

53 9 

202” 

-97 

64 65 

103 

93 

108 

n{, 1 428 












(cor), 
al 


3 

Ethyl piperonylate 

18 5 

286 

194 


228, 

-1173 

78 32 

169, al 


93, al 








229 







4 

Diethyl fZ-tartarate 

18 6 

280 

103 

169 71 


-1173 

78 32 

mono 


93, al 

!!(," 1 44677, Di" 










171-2. 



1 2028 [a]Hg(grn) 










di 



+ 7 87, Phenylhy- 










I96d , 



drazide, 204 










al 




5 

Phenyl propionate 

20 

211 

150 

-20 8 

141 

41 8 42 

182 

81 

123 126 

145 8 

D|S 10467,Tri- 









183 



(cor ), 
at 

bromo, 95 

6 

Ethyl margarate 



298 

61 2 

231"> 

-1173 

78 32 

108, 106 


93, al 


7 

Methyl S-chloroben- 

21 

231 

170 5 

158, 155 


-97 

64 65 

134 


108 



zoate 










(cor), 
al 


8 

Benzyl benzoate 

21 

323-4 

212 

122 4 


-153 

205 5 

130 

158 

113 

n(,' 1 5681,D” 




(cor ) 









1 1224 

9 

Di-n-butyl fZ-tartarate 

22 


131 

169 71 


-90 2 

117 6, 

mono 


64.62 5 

Di» 10886, [a] y 









116 

171-2 



+ 10 09, Phenylhyd- 










di 



razide, 240 










I96d , 













al 




10 

3,4-Dimethylphenyl 

22 

235 

164 

166 

1182 

62 5 

225 

82 

153, 147 

181 6. 



acetate 










rods, al 


11 

Isobutyl stearate 

(a) 22 5, 


340 " 

70 1 



108 1 

109, 

102 

87 




(b) 







108 4, 






28 9, 
(two 
forms) 







al 




12 

Isoamyi stearate 

23 


354 

70-1 


-117 

132 

109. 

102 

61 











108 4, 
al 




13 

Cetyl acetate (w-Hexa- 

a 18 5, 


284 

16 6 

1182 

49 27 

190” 

82 

153, 147 

66 



decyl acetate) 

0 













24 2, 













22 











14 

Ethyl palmitate 

a 19 4, 

185 

284 

62 7 

222” 

-117 3 

78 32 

106-7. 

98 

93, al 




0 24 2 







105 3, 
a) 




15 

Methyl anthranilate 

24 4 

299 8 

151 

146 


-1173 

78 32 

109 

151 

93, al 

N-(/3-Aminoethyl) 


(Methyl 2-aniinoben- 











morpholide, 126, 


zoate) 











Picrate, 106 

16 

Di-/z-propyl fy,Martarate 

25 

286”’ 

117 

203-4 



97 1 

226, w - 


74, pet 

Di" 1 1256 






(+1 




me al 


eth 







H,0), 

205-6 













(anh ) 








17 

Dimethyl sebacate 

26 6, 


115 

133, subi 

243” 

-97 

64 65 

mono 

di 201 

108 

nff 1 43549, 



27-8 







170, 


(cor), 

Di“ 0 98818, 










di 210, 


al 

Phenylhydrazide, 










208 



194 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Saponification 







Melting 

Boiling 






3,5-Di- 


No 

Name 

point. 

point, 

Equiv¬ 

alent 





Amide 

Toluidide 

nitro- 

Miscellaneous 



*C 

•c 

M P 

BP. 

M P. 

BP. 


benzoate 







X 

X 

X 

X 





18 

Methyl ^-(2-furyl) 

27 

227 

152 

141 

286 

-97 

64 65 

168 9 


108 



acrylate 










(cor ), 
al 


19 

fi-Butyl stearate 

27 5,28 


340 

70 1 


-90 2 

1176, 

109 

102 

64 62 5 










116 

108 4, 
al 




21 

(/-Bornyl acetate 

29 

226,221 

196 

166 

1182 

204 5 5 5 

212 

82 

153, 147 

154 

1 4633, 













D‘^ 0 991 
(undercooled) 

22 

Methyl margarate 

29 


284 

61 2 

231'* 

-97 

64 65 

108,106 


108 













(cor ), 
al 


23 

Eugenyl acetate 

30 

282 

206 

166 

1182 

-9 1 

253 

82 

153, 147 

130 8 

n(," 1 52069 












(cor), 
95% al 

DU 1 087 

24 

Methyl palmitate 

30 

184'' 

270 

62 7 

222™ 

-97 

64 65 

106 7 

98 

108 

n(/ 1 4317 










105 3, 


’ (cor ), 











al 


al 


25 

/{‘Amyl stearate 

30 

1 

354 

70 1 


-78 5 

138 

109, 

102 

136 (cor) 



(«-Pentylstearate) 


1 





(cor ) 

108 4, 
al 




26 

EtKyl 2-nitrobenzoate 

30 

275 

195 

146 


-177 3 

78 32 

176 


93. al 


27 

n-Octadecyl acetate 

a 


312 

166 

1182 

a 57 95, 

210 5'= 

82 

153, 147 

66 

^-Form exist below 



29 97, 





59 5 





0°,a-Form seeding 



& 










withcrys or cooling 



31 95 










soln of the com¬ 
pound 

28 

Ethyl 2-naphthoate 

32 

304 

200 

184, 


-1173 

78 32 

192-3. 

192, al 

93, al 

n(,“ 1 596, DI" 1 117 






185 5 




195, al 




29 

Methyl-3-bromo- 

'32 


229 

155 


-97 

64 65 

155 


108 



benzoate 










(cor), 













al 


30 

Methyl 4-toluate 

33 

222 5, 

150 

179-80, 

;275 

-97 

64 65 

160, 158 

160,165 

108 





217 


subi 

(cor) 





(cor), 













al 


31 

Thymyl benzoate 

33 


255 

1224 


51 5 

233 5 

130 

158 

103 2,al 


32 

DH^-ethoxyethyl) 

33 


155 

200 6, 



134 8 

mono 

mono 

75, al 



phthalate 




191 




149,1/1 

150 








(sealed 




220 

(slow 








tube) 





htng ), 
160-5 













(rapid 
htng ) 
di 201 



33 

Ethyl stearate 

a 30 9, 

199 iG 

312 

70-1 


-1173 

78 32 

109, 

102 

93, al 

a—*-0 Slowly on 



^ 33 5 







108 4, 



rubbing, 










al 



N-(|i3-Aminoethyl) 
morpholide, 58 

34 

Di-isopropyl (/./-tartarate 

34 

275™= 

117 

203 4(+ 


-89 5 

82 4 

226, w - 


123, pet 

Df 1 1166 






IH,0), 
205-6 
(anh ) 




me , ai 


eth 


35 

Ethyl pyromucate (Ethyl 

34 

197 

140 

133 4, 

230-2 

-1173 

78 32 

142-3 

170 5,al 

93, al 

no 1 4797, 


furcate) 




132 







DJ"'* 1 1174 
(undercoolcd) 

36 

Diethyl 4-nitrophthalate 

34 


133 5 

165 


-1173 

78 32 

200 d 

mono 

93, al 












172 



37 

Ethyl benzilate 

34 


256 

150 


-1173 

78 32 

153, chi 

189-90 

93, al 



•Derivativedata given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






SAponihcation 





No 

Name 

Melting 

point, 

Boiling 

point 

Equiv 

alent 

Acid 

Alcohol 

Amide 

P- 

Toluidide 

3 5-Di- 
nitro 

Miscellaneous 



•c 

’C 

M P 

BP. 

M P 

B P 


benzoate 







‘C 

‘C 

- ‘C 

*C 





38 

2,4,5-Trimethylphenyl 

34-4 5 

245 6 

178 

16 6 

1182 

71 

232 

82 

153, 147 




acetate (Pseudocu- 
menyl acetate) 












39 

Methyl cinnamate 

36 

261 

162 

133 

300 

-97 

64 65 

147 8 

168 

108 








1 





(cor) 
al 


40 

Ethyl ^,/>mandelate 

37 

254 

180 

118 


-1173 

78 32 

133 4 

172, al 

93, al 


41 

Dimethyl itaconate 

38 

208 

79 

165 


-97 

64 65 

di 191 2 


108 

nj(' 1 44413 










8.al 


(cor), 
al 

Dr 1 12410 

42 

Methyl sebacate 

38 

288d 

216 

I33,subl 

243'= 

-97 

64 65 

mono 

dt 201 

108 

Phenylhydrazide, 194 










170,(/( 


(cor ), 











210, 208 


at 


43 

Methyl stearate 

38 8 

214-5'" 

298 

70-1 


-97 

64 65 

109, 

102 

108 











108 4, 


(cor ), 











al 


al 


44 

Benzyl cinnamate 

39 


238 

133 

300 

-153 

205 5 

147 

168 

113 


45 

Methyl dibenzylacetate 

41 


254 

89 


-97 

64 65 

128 9, 

175, abs 

108 











bz 

al 

(cor ), 
al 


46 

Phenyl salicylate (Salol) 

42 


214 

158 3, 


41 8,42 

182, 

142 139 

156 

145 8 

Tribromo deriv of 






subl at 



183 



(cor ), 

phenol, 95 






76 






al 


47 

Benzyl succinate 

42 


208 

185 

235d 

-153 

205 5 

mono 

mono 

113 







182 8 




\51,di 

179 80, 












260d 

di 

254 5 

5 5, 260 



48 

Dibenzyl phthalate 

43 - 


173 

200 6, 




mono 

mono 

113 







191 




149, di 

150 








(sealed 




220 

(slow 








tube) 





htng ), 
160 5 













(rapid 













htng ), 
di 201 



49 

Diethyl terephthalate 

44 

302 

111 

300, subl 


-1173 

78 32 

>225 


93, al 

Dianilide, 334-7, 






Without 

melting 







PhN02 

50 

Cinnamyl cinnamate 

44 


264 

133 

300 

33 

257 

147-8 

168 

121 


51 

Ethyl 2-nitrocinnamate 

44 


221 

240 


-1173 

78 32 

185 


93, al 


52 

Methyl 2-chloro- 

44 


196 5 

212, yel , 


-97 

64 65 

168 


108 



cinnamate 


i 


al 






(cor). 
al 


53 

Diethyl 3-nilrophlhalale 

46 


133 5 

218 


-1173 

78 32 

di 201 d 

di 226 

93, al 

N-(;S-Aminoethyl) 













morpholide, 1319 

54 

Ethyl 3-nitrobenzoate 

47 

296 

195 

140 


-1173 

78 32 

di 187, 


93, al 











189 90, 
dll me 
al 




55 

Dicyclohexyl oxalate 

47,42 


127 

189 5 


25 15 

161 1 

mono 

mono 

I12-3,al 







(anh ), 




2\9, di 

\6S.dt 








101 (+ 
2H20) 




419d 

268 



56 

2>Phenylethyl cinnamate 

47 8 


252 

133 

300 

-25 8 

2198 

147 8 

168 

108 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Saponification 





No 

Name 

Melting 

point. 

Boiling 

point. 

Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

r- 

Tolutdtde 

3 5 Di 
nitro 

Miscellaneous 



•c 

•c 

M P 

BP, 

M P. 

B P 


benzoate 







•c 

•c 

•c 

*C 





58 

1-Naphthyl acetate 

48 49 


186 

16 6 

118 2 

94 

278 8C 

82 

153,147 

2174, 













yel 













al 


59 

Methyl 4-methoxy- 

49,45 

255 

166 

184-6 

275-80 

-97 

64 65 

167, 

186 

108 



benzoate (Methyl 








162 5, 


(cor), 



anisate) 








w 


al 


60 

Phenacyl acetate 

49 


178 

166 

1182 

86 

118 

82 

153, 147 




(Benzoylcarbinyl 
acetate, w-Acetoxy- 
acetophenone) 







20" 





61 

Di-3-tolyl carbonate 

49 


242 




12 

203 


165 4 



(Di-“m-cresyr’ car- 










(cor), 



bonate) 










al 


62 

Triphenyl phosphate 

49 

260'" 

108 7 



41 8,42 

182, 



145 8 

Df 1 185, Tri- 









183 



(cor), 

bromoderiv of 












al 

phenol, 95 

63 

Dibenzyl f/-tartarate 

50 


165 

169-71 


-15 3 

205 5 

mono 


113 

Phenylhydrazide, 240 










171 2, 
di 

I96d , 
al 




64 

Dibenzyi succinate 

51 2 


149 

185, 

235d 

-15 3 

205 5 

mono 

mono 

113 







182 8 




157 di 

179 80, 











j 

260d 

di 

254 5 

5 5, 260 



65 

Methyl piperonylate 

51-2 

270-1'” 

180 

229,228 


-97 

64 65 

169, al 


108 













(cor), 
ai j 


66 

Cetyl palmitate (n- 

51 6 


480 

62 7 

222'® 

49 27 

190'* 

106 7 

98 

66 



Hexadecyl palmitate) 






! 


105 3, 
al 




68 

Furfuryl diacetate 

52 

220 

99 

166 

1182 



82 

153 147 


Hydrolysis -► 













furfural, b p , 161 7, 
Semicarbazone, 

202 

69 

Ethylene glycol dilaurate 

52 


213 

44,42 

299 

-126 

197 85 

100,99 

87 

169 


70 

Phenyl stearate 

|52 


360 

70-1 


41 8,42 

182, 

109, 

102 

145 8 

Tnbromodenv of 









183 

108 4, 


(cor ), 

phenol, 95 










al 


al 


71 

Methyl d /-mandelate 

53 3 

250 

166 

118 


-97 

64 65 

133-4 

172, al 

108 





si d 

1 

! 







(cor), 
al 


72 

Dimethyl tartronate 

53 4 


'74 

156-8d 


-97 

64 65 

di 198, 


108 











dll al 


(cor), 
al 


73 

Dimethyl oxalate 

54 

163 5«' 

59 

189 5 


-97 

64 65 

mono 

mono 

108 







(anh ), 




219 , 1/1 

168 , 1/1 

(cor), 







101( + 
2H,0) 




4l9d 

268 

al 


74 

Tetraethyl pyromellitate 

54 


91 5 

275 


-1173 

78 32 



93 , al 


75 

Diethyl meso-tartrate 

55 


103 

140 


-1173 

78 32 

di 187, 


93, al 

Bis-phenylhydrazide, 










189-90, 
dll me 
al 



245 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 









1 


No 

Name 

Melting 

point 

Boiling 

point. 

Equiv 

Acid 

Alcohol 

Amide 

P- 

Toluidide 

3 5-Di- 
nitfo 

Miscellaneous 



°C 

X 



M P 

B P 


benzoate 




alent 

M P. 










X 

lIlH 

X 

X 





76 

3-Tolyl benzoate (“m- 

55 

314 

212 

122 4 

249 

12 

203 

130 

158 

165 4 



Cresyl” benzoate) 










(cor ), 
al 


77 

Ethyl 4>nitrobenzoate 

56 

186 3 

195 

241 


-1173 

78 32 

201, 198 

204, 192 

93, al 

N'(iS-Aminoethyl) 












morpholide, 186 3 

78 

I'Naphthyl benzoate 

56 


248 

122 4 

249 

94 

278-8C 

130 

158 

2174, 













yel , al 


79 

Cetyl stearate (n- 

56 6 


508 

70-1 


49 27 

190'» 

109, 

102 

66 



Hexadecyl stearate) 








108 4, 
a) 




80 

Di-isobutyl </,/-tartarate 

58 

311 

131 

203 4( + 



108 1 

di 226, 


87 







IH,0), 




w -me 









205 6 
(anh ) 




al 




81 

Ethyl diphenylacetate 

58 


240 

148 


-117 3 

78 32 

167 5 8 0 

172 3 

93, al 


82 

Ethyl 2-benzoylbenzoate 

58 


254 

128 


-117 3 

78 32 

165 


93, al 

N-(0-Aminoethyl) 






(anh ) 




(cor ), 



morpholide, 150 2 






91 ( + 
IHjO), 




162 




83 

Diethyl naphthalate 

58 60 


136 

274 


-117 3 

78 32 



93, al 


84 

Methyl diphenylacetate 1 

60 


226 

148 


-97 

64 65 

167 5 8 0 

172 3 

108 













(cor), 
al 


85 

Di-2-tolyl carbonate (Di- 

60 


242 



30 75 

190 8 



1384 



“o-cresyl” carbonate) 










(cor), 
al 


86 

Methyl 2-{4-toluyl)- 

61 


254 

139-46 


-97 

64 65 

175 6, 


108 



benzoate 








al 


(cor), 
al 


87 

Dimethyl d-tartarate 

61 5 


89 

169 71 


-97 

64 65 

mono 


108 

Two other forms, 










171 2, 


(cor), 

m p 48 and 50, 










di 


al 

Phenylhydrazide, 










196d , 



240 










al 




88 

Ethylene glycol 
dimyristate 

63 0 


241 

53 9 

202 >“ 

-126 

197 85 

103 

93 

169 


89 

Dimethyl 4-nitro- 

66 


1195 

165 


-97 

64 65 

200d 

mono 

108 



phthalate 









172 

(cor ), 
al 


90 

Dicyclohexyl phthalate 

66 


165 

200-6 


25 15 

161 I 

mono 

mono 

ll2-3,al 

ng> 1 451, Df 1 383 






191 




149, 

150 








(sealed 




di 220 

(slow 








tube) 

1 





htng ), 
160-5 













(rapid 
htng ), 
di 201 



92 

Ethyl oxanilate 

66-7 


193 

148 9 


-117 3 

78 32 

228 


93, al 


93 

Dimethyl isophthalate 

67 8 


97 

348,subl 


-97 

64 65 

mono 


108 











280, 


(cor ), 











di 280 


al 


94 

Ethyl 2-(4-toluyl)ben- 

68,69 

314,299 

268 



-117 3 

78 32 

175 6, 


93, al 



zoate 








w 




95 

Phenyl benzoate 

69,71 

314 

198 

122 4 

249 

41 8-, 42 

182, 

130 

158 

145 8 

AICI3 —' 4-Hydroxy 









183 



(cor), 

1 bcnzophenonc, Tn- 












al 

bromodenv of 
phenol, 95 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






SaponiAcalion 1 





No 

Name 

Melting 

point. 

Boiling 

point, 

Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

P- 

Toluidide 

3,5-Di- 

nitrO' 

Miscellaneous 



“C 

X 

M P 

BP 

M P 

BP 


benzoate 







•c 

‘C 

*C 

X 





96 

Dimethyl 3-nitro> 

69 


133 5 

218 


-97 

64 65 

di 20ld 

di 226 

108 



phthalate 










(cor ). 
al 


97 

Methyl 5-hydroxy- 

70 


152 

200, subi 


-97 

64 65 

170 167 

163, dll 

108 



benzoate 









a) 

(cor). 
al 


98 

Ethylene glycol dl- 
palmitate 

70 5 69 


269 

62 7 

222'* 

-126 

197 85 

106 7 

105 3, 
al 

82 

98 

169 


99 

2-Naphlhyl acetate 

71 


186 

166 

1182 

123 

285 6 

153 147 

2102 













al 


100 

Glyceryl tristearate 

71 


297 

70 1 


179 

290d 

109 

102 


n™ 1 4399 D;" 










108 4 



0 862 










al 




101 

4-Tolyl benzoate 

71 

316 

212 

122 4 

249 

36 

202 

130 

158 

188 6 



Cresyl” benzoate) 










(cor), 
al 


102 

Glyceryl tribenzoate 

72, Igr, 


135 

122 4 

249 

179 

290d 

130 

158 





76, al 











103 

Phenyl cinnamate 

72 


238 

133 

300 

41 8 42 

182 

147 8 

168 

145 8 

Tribromo denv of 









183 



(cor), 

phenol, 95 

104 

Ethylene glycol diben- 

73 


135 

122 4 

249 

-126 

197 85 

130 

X 

158 

al 

di 169 



zoate 












105 

Methyl 2-nitro- 

73 


207 

240 


-97 

64 65 

185 


108 



cinnamate 










(cor ), 
ai 


106 

Di-isobutyl i^-tartarate 

73-4,70 


131 

169 71 



108 1 

mono 


87 

Phenylhydrazide, 240 










171 2. 
di 

169d , 
al 




107 

Ethyl 3-hydroxy- 

73 8 

282 

166 

200,subI 


-117 3 

78 32 

170,167 

163, dll 

93 al 



benzoate 









al 



108 

Diphenyl phthalate 

74-5,70 


159 

200 6, 


41 8,42 

182, 

mono 

mono 

145 8 

Tribromo denv of 


(Phenyl phthalate) 




191 



183 

149 

150 

(cor), 

phenol, 95 






(sealed 




di 220 

(slow 

al 







tube) 





htng ), 
160 5 













(rapid 
htng ), 
di 201 



109 

Methyl 3-hydroxy-2- 

75 


202 

222-3 


-97 

64 65 

217 8 

221-3 

108 



naphthoate 




(cor) 




(cor ), 


(cor), 











yel , al 


al 


no 

Methyl benzilate 

75 


242 

150 


-97 

64 65 

154 5, 

189 90 

108 











chi 


(cor). 
al 


III 

Ethylene glycol di-n- 

76, 73 


297 

70,69 6 


-126 

197 85 

109, 

102 

169 



stearate 








108 4. 
al 




112 

TrimeChyl citrate 

76, 78 9 

283 7d 

78 

100,153 


-97 

64 65 

tri 210- 

tri 189. 

108 







(anh ) 




5d ,w 

al 

(cor), 
al 


113 

Methyl 2-naphthoate 

77 

290 

186 

184, 


-97 

64 65 

192-3, al 

192, al 

108 







185 5 






(cor), 
al 


114 

Methyl or-phenyl-n- 

77-8 


178 

42 

270 

-97 

64 65 

85-7 


108 



butyrate 










(cor), 
al 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Saponification 





No 

Name 

Melting 

point 

Boiling 

point 

Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

P- 

Toluidide 

3,5-Di- 

nitro- 

Miscellaneous 



*C 

*C 

M P,. 

BP, 

M P. 

BP. 


benzoate 







‘C 

•c 

•c 

‘C 





115 

Diphenyl carbonate 

78 

306 

214 



41 8.42 

182 



145 8 

Phenylhydrazine —* 









183 



(cor), 

N,N'-diphenylcar- 












a] 

bazide, Tnbromo 
denv of phenol, 95 

116 

Methyl 3-nitrobenzoate 

78 

279 

181 

140 


-97 

64 65 

143 

162 

108 













(cor), 
at 


117 

Ethyl 3-nitrocinnaniate 

79 


221 

199 


-1173 

78 32 

196 


93. al 


llg 

Isoeugenyl acetate 

79 

283 

206 

166 

118 2 


267 5 

82 

153.147 

158 4 

Dibromide, 132-3 












(cor), 
BuOH 


119 

Methyl 2-benzoyl- 

79-80, 

352 

240 

128 


-97 

64 65 

165 


108 



benzoate 

52 



(anh ), 




(cor), 


(cor), 







91 (+1 
H,0), 




162 


a) 







w 








120 

Benzyl oxalate 

80 


135 

189 5 


-153 

205 5 

mono 

mono 

113 







(anh ) 

j 



219, 

169 








101 (+2 




di 

di 268 








H^O) 




419d 




121 

Methyl 4-broniobenzoate 

81 


215 

251 3 


-97 

64 65 

189 90, 


108 











w 


(cor ), 
al 


122 

Benzoin acetate 

83 


254 

16 6 

1182 

133 

344 

82 

153, 147 



123 

Pentaerythritol tetra- 

84 


76 

166 

1182 

262 253 


82 

153, 147 




acetate 












124 

Pyrocatechol dibenzoate 

(Catechol dibenzoate) 

84 


159 

122 4 

249 

105 

245 6 

130 

158 

di 152 


125 

Ethyl 3-hydroxy-2- 

85 

291 

216 

222 3 


-1173 

78 32 

217 8 

221-3 

93, al 



naphthoate 




(cor ) 




(cor), 
yel , al 




126 

Diguaiacol carbonate 

87 


274 



32 

205 



141 2 

Monobromo denv , 


(Di-(2-methoxyphenyl) 










(cor ), 

178 


carbonate, “Guaiacol 
carbonate”) 










al 


127 

Dimethyl d /-tartarate 

90 

282 

89 

203 4 


-97 

64 65 

226, w - 


108 




(stab ), 



(+1 




me al 


(cor ), 




84 



H,0), 






al 




(meta- 



205 6 










stab ) 



(anh ) 








128 

Di-2-tolyl oxalate (Di- 

91 


135 

189 5 


30 75 

190 8 

mono 

mono 

138 4 



“o-cresyl” oxalate) 




(anh ), 




219 

169. 

(cor ), 







101 (+2 




di 

dt 268 

al 







H,0) 




419d 




129 

Ethyl 3,5-dinitroben- 

94,93 


240 

204-5 


-1173 

78 32 

183 


93, al 

N-(|8-Aminoethyl) 


zoate 











morpholide, 189 5 

130 

2-Naphthyl salicylate 

95 5, 


264 

158 3 


123 

285-6 

142,139 

156 

210 2, 




93 5 



subi at 

76 






al 


131 

Methyl 4-nilrobenzoale 

96 


181 

241 


-97 

64 65 

'201,198 

204,192 

108 













(cor), 
al 


132 

w-Propyl 4-hydroxy- 

96 


180 

215,210 



97 1 

162(+1 

203-4,al 

123, pet 



benzoate 








H.O), 


eth 


133 

l,2y4-Triacetoxybenzene 
(“Hydroquinone tri¬ 
acetate”) 

96-7 


76 

16 6 

118 2 

140 5 


82 

153,147 




* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Sdpomhcation 







Melting 

Boiling 






3,5 Di- 


No 

Name 

point, 

point 






Amide 

, Toluidide 

nitro- 

Miscellaneous 



°C 

’C 

M P 


M P, 

B P 


benzoate 







BP, 










“C 

'C 

'C 





134 

Ethyl 3,5-dinitro- 

99 


256 

! 

1 !82,173 


-1173 

78 32 

181 


93, al 



salicylate 




(+1 













HjO) 








135 

Dimethyl fumarate 

101 7 

193 25 

72 

286 7 


-97 

64 65 

mono 


108 

1 40625, D”"' 






(sealed 




270, 


(cor ), 

1 0397 






; tube). 




300 2 


al 







! subi 




subl 









200 




di 







! 






266d 




136 

Ethyl 5-nitrosalicylate 

102 


211 

229 30 


-1173 

78 32 

225 


93, al 


137 

Dimethyl naphthalate 

104 


122 

274 


-97 

64 65 



108 













(cor ), 
al 


138 

Di-3-tolyl oxalate (Di- 

105 


135 

189 5 


12 

203 

mono 

mono 

164 5 



“fM-cresyl” oxalate) 




(anh ), 




219, 

169 

(cor), 







101 (+2 




di 

di 268 

al 







H,0) 




419d 




139 

Phloroglucinol tri¬ 
acetate (1,3,5-Tri- 
acetoxybenzene) 

105-6 


76 

166 

i 

118 2 

200 9 
(slow 
htng ), 

217 9 
(rapid 
htng ) 


82 

153, 147 

tri 162 


140 

Diphenyl adipate 

106 


149 

153-4 

216‘“ 


mono 

241 

145 8 

Tnbromoderiv of 






(cor ) 




125-30, 


(cor), 

phenol, 95 










w , di 


al 











220 




141 

Acetylsalicylaldehyde 

107, 103 


89 

166 

118 2 



82 

153, 147 


Hydrolysis -*■ sail- 


diacetate (“Salicyl 











cylaldehyde, b p 


aldehyde triacetate") 











197 (cor) 

142 

2-Naphthyl benzoate 

107 


248 

122 4 

249 

123 

285-6 

130 

158 

210 2, 













al 


143 

Methyl 3,5-dinitro- 

108 


226 

204 5 


-97 

64 6 5 

183 


108 



benzoate 










(cor), 
al 


144 

Dimethyl mesotartrate 

111 


89 

140 


-97 

64 65 

di 187, 


108 

Bis-phenylhydrazide, 










189 90, 


(cor), 

245 










dll me 
al 


al 


145 

Di-4-tolyl carbonate 

114 


242 



36 

202 



188 6 



(Di-“p-cresyl” 










(cor), 



carbonate) 










al 


146 

Ethyl oxamate 

114 5 


117 

210 


-117 3 

78 32 

419d 


93, al 


147 

Cholesteryl acetate 

114 


416 

16 6 

118 2 

148 5 


82 

153, 147 



148 

Ethyl 4-hydroxybenzoate 

116 


166 

215,210 


-117 3 

78 32 

162 (+1 

203-4, al 

93, al 

N-(/3-Aminoethyl) 










H^O), 



morphohde, 184 

149 

Resorcinol dibenzoate 

117 


159 

122 4 

249 

110 

280 8 

130 

158 

bis 201 









(stab ), 
108 8 5 
(labile) 

(cor ) 





150 

Ethyl 3-nitrosalicylate 

118 


211 

125(+1 


-117 3 

78 32 

145 


93, al 







H^O) 








151 

Methyl 5-nitrosalicylate 

119 


197 

229 30 


-97 

64 65 

225 


108 













(cor), 
al 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







Saponification 





No 

Name 

Melting 

point. 

Boiling 

point, 

Equiv¬ 

alent 

Acid 

Alcohol 

Amide 

P' 

Totuidide 

3.5-Di- 

nitro 

Miscellaneous 



•c 

•c 

M P 

BP 

M P, 

B P 


benzoate 







•c 

•c 

“C 

“C 





152 

Diphenyl succinate 

121 


135 

185 

235d 

41 8, 42 

182, 

mono 

mono 

148 5 

Tnbromo denv of 






182 8 



183 

157, dr 

179 80. 

(cor ), 

phenol, 95 










260d 

di 

254 5 

5 5,260 

a) 


153 

Di-4-tolyl succinate (Di- 

121 


149 

185 

235d 

36 

202 

mono 

mono 

188 6 



"P‘CTcsy\" succinate) 




182 8 




157. 

179 80, 

(cor), 











di 

di 

al 











260d 

254 5- 
5 5,260 



154 

Hydroquinone diacetate 

124 


97 

166 

118 2 

171 

286 

82 

153, 147 

bis 317 


155 

Methyl 3-nitro- 

124 


207 

199 


-97 

64 65 

196 


108 



cinnamate 










(cor ). 
al 


156 

Methyl 3,5-dinitro- 

127 


242 

182 


-97 

64 65 

181, 173 


108 



salicylate 








(+1 


(cor ), 











H^O) 


al 


157 

Methyl 4-hydroxy- 

131 


152 

215,210 


-97 

64 65 

162 (+1 

203-4, al 

108 



benzoate 








H,0), 


(cor), 











w 


al 


158 

Methyl 3-nitro- 

132 


197 

125(+l 


-97 

64 65 

145 


108 



salicylate 




HjO) 






(cor ), 
al 


159 

Triethyl trimesate 

133 


98 

380 (cor )i 

1 

-1173 

78 32 

tri 365d 


93, al 











(cor) 




160 

Ethyl 4-nltro- 

137,142 


221 

285 


-117 3 

78 32 

204,217 


93, al 



cinnamate 












161 

Dimethyl terephthalate 

141 


97 

300(subl 


-97 

64 65 

di >225 


108 







Without 






(cor), 







melting) 






al 


162 

Tetramethyl 

142 


775 

275 


-97 

64 65 



108 



pyromellitate 










(cor ), 
al 


163 

Trimethyi trimesate 

144 


84 

380 (cor) 


-97 

64 65 

In 365d 


108 





1 






(cor) 


(cor ), 
al 


164 

Di-4-tolyl oxalate (Di- 

148-9 


135 

189 5 


36 

202 

mono 

mono 

188 6 



“/)-cresyl” oxalate) 




(anh ), 




219, 

169, 

(cor ), 







101 ( + 2 




di 

di 268 

al 







H,0) 




419d 




165 

Methyl 4-nitro- 

161 


207 

285 


-97 

64 65 

204,217 


108 



cinnamate 










(cor), 
al 


166 

Diethyl mucate 

163-4 


133 

214d , 


-1173 

78 32 

mono 


93, al 







223-55 




192d , 
di 220 




167 

Pyrogallol triacetate 

165,172 


84 

166 

1182 

133 

309 

82 

153, 147 

tri 205 


168 

Dimethyl mucate 

165 7d 


119 

214d, 


-97 

64 65, 

mono 


108 







223-55 




I92d, 


(cor), 











di 220 


at 


169 

Methyl gallate 

200-1 


184 

253-4d , 


-97 

64 65 

189 


108 







222 






(cor), 







40d 






al 


170 

Hydroquinone di- 

204 


159 

1224 

249 


286 

130 

158 

bis 317 



benzoate 

(cor), 
199 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XVII 


p-Toluenesulfonamide (p-Toluenesulfonyl derivative}.* 


H2NCHRCOOH + CH3 



SO 2 CI 


CH 





-SO2NHCHRCOOH 
/>-Toluene$uironaniide 


From the amino acid in aqueous sodium hydroxide with ;)-toluenesulfonyl chloride in ether. 

For directions and examples see: Cheronis, pp. 453-454; Linstead, pp. II-IS' Shriner, p. 231; Vogel, p. 
437; Wild, pp. 169-170; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); E. W. McChesney and 
W. K. Swann, J. Amer. Chem. Soc., 59, 1116 (1937). 

From the amino acid in aqueous sodium hydroxide with p-toluenesulfonyl chloride. 

See: J. I. Harris and T. S. Work, Biochem. J., 46, 582 (1950). 

From the amino acid with p-toluenesulfonyl chloride and triethylamine in aqueous tetrahydrofuran. 

See: D. Theodoropoulos and L. C. Craig, J. Org. Chem., 21, 1376 (1956). 

For an extensive list of references for the preparation of the p-toluenesulfonyl derivatives of amino acids 
see'. J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York, 
1961, pp.886-889. 


3,5-Dinitrobenzamide (3,5-Dinitrobenzoyl derivative}.* 


H 2 NCHRCOOH 


+ 



3,5-Dinitrobenzamide 


+ 


HCl 


From the amino acid in aqueous sodium hydroxide with 3,5-dinitrobenzoyl chloride. 

For directions and examples see: Cheronis, p. 453; Vogel, p. 436; Wild, p. 168; B. C. Saunders, Biochem. J., 
28. 580(1934);/ Chem. Soc., 1397 (1938); B. C. Saunders, G. J. Stacey and I. G. E. Wilding, Biochem. J., 36, 
368 (1942); B. W. Town, Biochem. J., 35, 578 (1941). 

Benzamide {Benzoyl derivative}. 

H 2 NCHRCOOH + CeHsCOCl — CsHjCONHCHRCOOH + HCl 

Benzamide 

From the amino acid in aqueous sodium carbonate or bicarbonate and benzoyl chloride. 

For directions and examples see: Linstead, p. 77; Vogel, p. 436; Wild, p. 167. 

From the amino acid in aqueous sodium hydroxide with benzoyl chloride. 

See: Cheronis, p. 453; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); 39, 597 (1906). 

Acetamide (Acetyl derivative}. 

H 2 NCHRCOOH -I- (CH 3 C 0)20 — CH 3 CONHCHRCOOH + CH 3 COOH 

Acetamide 


From the amino acid with acetic anhydride in water. 

For directions and examples see: Linstead, p. 77; Shriner, p. 226; Wild, p. 167; R. M. Herbst and D. 
Shemin in Organic Syntheses, Coll. Vol. 2, (Ed. A. H. Blatt), John Wiley and Sons, New York, 1943, p. 11. 

From the amino acid in aqueous sodium hydroxide with acetic anhydride. 

See: Cheronis, p. 454; M. Bergmann and L. Zervas, Biochem. Z., 203, 288 (1928). 

Carbobenzoxamide (Carbobenzoxy derivative: Benzyloxycarbonyl derivative}. 

H 2 NCHRCOOH -h C 6 H 5 CH 2 OCOCI — C 6 H 5 CH 2 OCONHCHRCOOH + HCl 

Carbobenzoxamide 

From the amino acid in aqueous sodium hydroxide with carbobenzoxy chloride (benzyl chloroformate). 

For directions and examples see: M. Bergmann and L. Zervas, Chem. Ber., 65, 1192 (1932); M. Winitz, L. 
Bloch-Frankenthal, N. Izumiya, S. M. Birnbaum, C. G. Baker and J. P. Greenstein, J. Amer. Chem. Soc., 78, 
2423(1956). 

'Derivatives recommended for 6rst trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE XVII (Continued) 


For an extensive list of references for the preparation of the carbobenzoxy derivatives of amino acids see: 
J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York, 1961, 
pp. 887-895. 

Phenylurethane {Phenylurea derivative). * 

HjNCHRCOOH + C6H5N=C=0 — CtHsNHCONHCHRCOOH 

Phenylurethane 

From the amino acid with aqueous potassium hydroxide and phenylisocyanate. 

For directions and examples see: Linstead, p. 78; Shriner, p. 211; Wild, p. 171. 

Phenylhydantoin. * 

HCI 

C 6 H 5 NHCONHCHRCOOH -► C 6 H 5 N—CO—NH + H 2 O 

CO-CHR 

Phenylhydantoin 

From the phenylurethane (obtained as described above) in aqueous hydrochloric acid. 

For directions and examples see: Cheronis, p. 456. 

Rf Values. 

For the determination of the Rf values of amino acids in aqueous phenol, in collidine-lutidine and in 
butanol-acetic acid mixtures see: R. J. Block, R. LeStrange and G. Zweig, Paper Chromatography, Academic 
Press, New York, 1952, pp. 51-66; E. Lederer and M. Lederer, Chromatography, Elsevier Publishing Co., New 
York, 1957, pp. 306-311. 

NOTE: For additional information regarding directions and examples for the preparation of derivatives 
of amino acids which are similar to those of amines (e.g., phenylurethane, acetamide, etc.) sec explanations 
and references to Table XVIII, p. 291, 292, 293, 294. 


•Derivatives recommended for first trial. 

WARNING; This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** 



3-Aiiiinohydro 
cinnamic acid 

2 N-Methyl-^- 99 ICX) 

alanine 

3 Aminomalonic 109 

acid 


4 2-Aminophenvl* 119 

acetic acid 

5 2-Amino-l- 126 

Naphthoic acid 

6 N-Phenyl- 127 

glycine 

7 4>Aminohydro> 132 

cinnamic acid 

8 L'Ornithine 140 


Specific rotation Rf values*** 

—I-1-1-1- ^ Phenyl 

^ o_ Cone (C) and Aqueous Collidine- Butanol- 
’ solvent phenol Lutidine Ac acid 


0 79 0 11 


Benzoyl Dmitro Picrate Miscellaneous 
benzoyl 

Acetyl, 162, 
Hydrochlo¬ 
ride, 191 
Hydrochloride, 
105, aq al 
Formyl. 48. 
Heat -*• gly¬ 
cine decom 
temp 228 
30 262 
Acetyl, 158, 
Formyl, 110 
N-Acelyl, 
195-6, al 
Acetyl 124 


Acetyl 143 
(anh ) 124 
(hyd ) 

a.d-Dicarbo- 
benzylqxy, 
112 4 


190 240 

{mono). 


9 Anthranilic acid 147 
(2 Ammo 
benzoic acid) 

10 3-Aminophenyl- 151 
acetic acid 


11 5-Amino- 157 

pentanoic acid 

(w-Ammo-rt- 
valeric acid) 

12 2-Amlnocln- 158, ye 

namic acid 


13 DL-|d-Amino-rt- 160 5 

valeric acid 
DL-3-Amino 
pentanoic 
acid) 

14 2-Amino-4- 165 

toluic acid 

15 3-Aminoben- 174 

zoic acid 

16 rrqn9-4-Amino- 175-6 

cinnamic acid 

17 u)-Aminotn- 177 

decylic acid 

18 3-Amino-4- 177 

toluic acid 
(Homoanthra- 
nilic acid) 


270 248 270 

264 

274 


Amide, 164 6, 
al Chloro- 
acetyl 187-8, 
ai 


Monoacetyl, 
250 l,al . 
Diacetyi 158, 
Igr 

N-(3 Ndphthal- 
enesulfonyl 
134 


Acetyl, 279-81 


Acetyl, 259 60 

Benzenesul- 
fonyl, 120, al 
Amide, 146, 
Acetyl, 184, 
Formyl, 186, 
al 


-Derivative data given m order m p , crystal color, solvent from which crystallized 
** Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 
•••Aqueous phenol 80“,w/w for basic ammo acids 3 vol—of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained Colhdine-lutidine mixture 2,6-lutidine (100 ml), 2,4,6-collidine (100 ml ), water (100 ml ), diethylamine (3 ml ), Butanol-acetic 
acid-water 40 ml 10 ml 10 ml 
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TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** (Continued) 




Decomp 

Specific rotation 

Rf values*** 

P- 

Phenyl 

urea 


3 5- 



No 

Name 

temp 

•c 

1»Id 

T "C 

Cone (C)and 
solvent 


Collidme- 

Lutidine 

Butanol- 
Ac acid 

Toluene- 

sulfonyl 

Benzoyl 

Dinitro 

benzoyl 

Picrate 

Miscellaneous 

19 

4-Amino-l- 

177 












Acetyl, 189, 


naphthoic acid 













Amide, 175 

2U 

rrnf7v-3-Amino- 

181,yel 









229 



Acetyl, 237, al 


cinnamic acid 














21 

3-Amlno-l- 

181 












Acetyl, 254 5 


naphthoic acid 














22 

N-Ethylglycine 

182 












Hydrochloride, 















ca 180 

23 

L-Canavanine 

184 

79 

20 







tn 186 


163 4 


24 

L-Glutamine 

185 












Carbo- 















benzyloxy, 

137 

25 

Hippuric acid 

187 










i 


4 Nitrobenzyl 















ester 136 4- 

Bromo 
phenacvl 
ester. 151 

26 

4-Aminobenzoic 

188 




081 




300 

278 

290 




acid 














27 

DL-Canaiine 

190-5 









158 60 



7 -Carboben- 












(d,) 



zyloxy, 208-10 

28 

Betaine (Tn- 
methyl- 
glycine) 

193 






0 43 






Formyl, 183 

29 

DL-^-Amino- 

194 




0 78 





154 





butyric acid 














30 

DL-Glutamic 

199 




031 

020 


117 


153 



Acetyl, 187 


acid 










155 




31 

4-Aminophenyl> 

199 200 









205-6, 



Acetyl, 168 70, 


acetic acid 










al 



Chloroacetyl, 

158-60 

32 

/5-Alanlne 

200 




0 66 

022 



168 

120 

202 


Carboben- 















zyloxy, 106 

33 

L-Isoserine 

200 




0 39 





107-9 




34 

ai-Amlno-n- 

202 









45-7 





caproic acid 
(6-Ammo- 
hexanoic acid) 














35 

7 >Aminobutyric 

203 












‘ Hydrochloride, 


acid 













135 Heat—► 
pyrrolidone, 

24, pet eth 

36 

DL-Proline 

203 




0 88 

0 28 

EZEh 


170 


217 

135-7 




(mono- 
hyd ) 

191 













37 

7 -Amino-n- 

205-7 









150 2 



Hydrochloride, 


caproic acid 
(4-Amino- 
hexanoic acid) 













120 1 

38 

6-Amino-l- 

205-6 












Acetyl, 170 2, 


naphthoic acid 













252-3 

39 

l-Amino>2- 

205 rh 












Healing with 


naphthoic acid 













cone HCl—► 
1-naphthyl- 
amine, 50 


*Denvative data given m order m p , crystal color, solvent from which crystallized 
♦♦Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of healing and other conditions 
♦♦’Aqueous phenol 80% w/w, for basic amino acids 3 vol —% of a cone aq NH 3 has to be present (in a separate vessel)in the chamber, otherwise low 
values are obtained, Colltdine-luudine mixture 2,6-lutidine (100 ml ), 2,4,6-collidine(100ml ), water (100 ml), diethylamine (3 ml), Butanol-acetic 
acid-water 40 ml 10 ml 10 ml 
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TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** (Continued) 




Decomp 

Specific rotation 

Rf values*** 

P' 

Phenyl 

urea 


3.5 



No 

Name 

lemp 

T 

IoId 

T "C 

Cone (C)and 
solvent 

Aqueous 

phenol 

Colhdine- 

Lutidine 

Butanol* 
Ac acid 

Toluene 

sulfony! 

Benzoyl 

Dmitro 

benzoyl 

Picralc 

Miscellaneous 

40 

L-Arginine 

207 

II 8 

20 

c = 0 87 in 

0 89 

0 17 

02 



298 

150 

217 

Monocarbo- 






0 5 N-NaOH 






(mono). 


(mono). 

benzyloxy. 




12 5 

20 

c = 3 48 m 






235 


190 

175 


j 




water 






(di) 


(di) 


41 

L-Glutamic acid 

211 rh , 

31 2 

22 4 

c = 1 0 in 

031 

02 


131 





Acetyl, 199, 



197 



6N-HCI 









Carboben- 



s h 

II 5 

18 

c = 1 47 in 









zyloxy, 120 






water 










42 

5>Amino-l- 

212 












Acetyl, 296, al 


naphthoic acid 

i 


j 











43 

Sarcosine 

212 




0 78 


1 


102 

104 

153 


Acetyl, 135 

44 

L-3,5-DModO' 

213 

2 9 

20 

!c = 5 08 in 

|06I 

0 55 









tyrosine 




1 1 N-HCI 










45 

L-a>Asparagine 

213-5 




0 47 








Carboben- 















zyloxy, 164 

46 i 

DL- 7 -Ainino-/i- 

214 









132 





valeric acid 
(DL-4-Amino- 
pentanoic 
acid) 

(cor ) 













47 

L-Canaline 

214 




0 77 





99 (di) 


192 3 


48 

/?-Aminoiso- 

217 












Hydrochloride, 


valeric acid 













120 

49 

/3-Hydroxy- 

218 








182 

153 



2-Naphthalene- 


valine 










(mono) 



sutfonyl, 261 

50 

L-Proline 

220 2 

-93 0 

20 

c = 2 42 in 

0 88 

0 28 

0 43 

130-3 




154 

Phenylhy- 






0 6N-KOH 









dantom. 144 




-52 6 

20 

c = 0 57 in 















0 5 N-HCI 










51 

L-Citrulline 

222 

3 7 

20 

c = 2 in 

0 63 

0 23 

0 25 





206 







water 










52 

7-Amino-l- 

223-4 












Acetyl, 229 


naphthoic acid 














53 

L-Lysine 

224 

14 6 

20 

c = 6 5 in 

081 

0 II 

0 14 


184 

235 


266 

Monohydro- 






water 






(mono). 



chloride 235 







1 





149 (di) 



Dihydrochlo- 




25 9 

22 9 

c = 2 Oin 









ride, 193 a,c- 






6 N-HCI 









Dicarboben- 
zyloxy, 150 

54 

/3-L-A$paragine 

227 




0 40 

021 

0 19 

175 

164 

189 

196 

180 

Carboben- 















zyloxy, 165 

55 

3,5'Diamino> 

228 












3,5-Diacetyl, 


benzoic acid 













184, Et ester, 
84 

56 

L-Serine 

228 

14 45 

25 

c = 9 34 in 

0 36 

0 28 

0 27 






Carboben- 






1 N-HCl 









zyloxy, 121 




-6 83 

20 

c = 10 4 in 















water 










57 

Glycine 

228 30, 




041 

0 24 

0 26 

147 

197 

187 5 

179 

202 

Carboben- 



262 












zyloxy, 120 

58 

DL-Thyroxine 

230 s h , 




0 86 

0 76 




210 5 



N-Chloro- 



250 












acetyl, 201, 



r h 












Me ester 156 

59 

DL-;8-Hydroxy- 

230 








156 

170 



Phenylhy- 


norvaline 













dantom, 

154 5 


‘Derivative data given in order m p .crystal color, solvent from which crystallized 
“Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 
‘“Aqueous phenol 80% w/w, for basic amino acids 3 vol —% of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained, Collidine-lutidine mixture 2,6-lutidine (100 ml), 2,4,6-collidine(!00 ml), water (100 ml), diethylamine (3 ml ). Butanol-acetic 
acid-water 40ml lOmI lOmI 
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TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** (Continued) 




Dccomp 

Specific rotation 

Rf values*** 

1 

P- 1 

Phenyl 

urea 


3,5- 



No 

Name 

temp, 

"C 

I«1d 

T, 'C 

Cone (C)and 
solvent 

Aqueous 

phenol 

Collidine- 

Lutidine 

Butanol- 
Ac acid 

Toluene 

sulfonyl 

Benzoyl 

Dinitro- 

benzoy] 

Picrate 

Miscellaneous 

60 

DL-/?-Amino- 

231 









194 6 



Hydrochloride, 


hydrocinnamic 













218, Formyl, 


acid 













128-9, Acetyl, 
161,al 

61 

DL-Homo- 1 

232 












Amide, 266 


aspartic acid 
(a-Amino-a- 















melhyl suc¬ 
cinic acid) 














62 

D-/?-Amino> 

234-5 

70 

20 

water 









N-Formyl, 


hydrocinnamic 

acid 













142-3 

63 

L-/?-Amino- 

234-5 

-7 5 

25 

water 









N-Formyl, 


hydrocinnamic 

acid 













142 3 

64 

3-Amino- 

235 









189 



Acetyl, 215, N- 


salicylic acid 













Benzenesul- 
fonyl, 194 

65 

DL-Allo- 

237 




0 50 

0 34 




176 





threonine 










(mono), 

\lA{di) 




66 

DL-Arginine 

238 




0 89 

0 17 

02 



230 (di, 


200 













anh ), 


(mono). 













176(</i, 

hyd) 


196 (di) 


67 

4-Dimethyl- 

242 












Amide, 206, 


aminobenzoic 

acid 













Anilide, 182 3 

68 

id-Amino-/?- 

243 









205 





phenyliso- 
butyric acid 














69 

DL-lsoserine 

246 




0 39 




184 

151 



Phenylure- 















thane, 183-4 

70 

DL-Serine 

246 




0 36 

0 28 

0 27 

213 

169 

149-50 



Carboben- 















zyloxy, 125 

71 

4-Hydroxy- 

248 









117 



Monoacetyl, 


phenylglycine 













203, Diacetyl, 
174 5, Amide, 
135 

72 

Isoaspartic acid 

250 












Diamide, 200 1 


(a-Amino-a- 













Heat —► ala- 


methylmalonic 

acid) 






i 







nine, 295 d 

73 

DL-Threonine 

251 




0 50 

0 34 

0 35 



177 8 

145 


Phenylhydan- 
toin, 164 

74 

DL-a-Amino- 

256 









175,al 



Acetyl, 198 5, 


phenylacetic 

acid 

(subi) 












Formyl, 180 

75 

L-Cystine 

260 

-2144 

24 4 

c = 1 0 in 



0 1 

204 5 

160 

181 (d,) 

180 


Dicarboben- 






1 02N-HCI 









zyloxy, 123 




-70 0 

38 5 

c = 0 4 in 0 2 















N-NaOH 










76 

DL-a-Amino- 

260 












N-Carbo- 


hydratropic 

(subl) 












ethoxy, 191, 


acid (DL-a- 
Phenyl¬ 
alanine) 





_ 




i 

i 




al 


• Denvaiive dala given in order m p , crystal color, solvent from which crystallized 
•• Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions 
***Aqueous phenol 80"., w/w for basic amino acids 3 vol—% of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained. Collidine'lutidine mixture 2,6-lutidine (100 ml ), 2,4,6-collidme (100 ml), water (100 ml ), diethylamine (3 ml), Butanol-acetic 
acid-Nsater 40ml 10ml 10ml 
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TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** (Continued) 




Decomp 

Sp)ecific rotation 

Rf values*** 

P- 

Phenyl 

urea 


3.5 



No 

Name 

temp , 
'C 

I“Id 

T "C 

Cone (C)and 
solvent 

Aqueous 

phenol 

Coihdine- 

Lutidine 

Butanol 
Ac acid 

Toluene* 

sulfonyl 

Benzoyl 

Dinitfo 

benzoyl 

Picrate 

Miscellaneous 

77 

Glycvlfilvcine 

260 




0 39 


0 22 

178 

176 

208 

210 


Carboben- 















zyloxy, 178 

78 

DL-jS-Phenyl- 

264 




0 85 

0 48 

0 68 

134 5 

182 

188 


173 

Carboben 


alanine 













zyloxy, 103 

79 

DL-Aspartic 

270 




0 19 

021 

0 24 



119 



Carboben- 


acid 

(>300) 









(hyd), 
176 



zyloxy, 116 












(anh ) 




80 

DL-a-Amino> 

270 




0 89 

0 55 




128 





octanoic acid 














81 

L'Aspartic acid 

270 

24 6 

24 

c = 2 0 in 

0 19 

021 

0 24 

140 

162 

185 



Carboben- 






6N HCI 


% 







zyloxy, 116 

82 

DL-a-Amino- 

273 









128 





nonanoic acid 














83 

L-Hydroxy- 

274 

-47 3 

20 

c = 1 31 in 

0 63 

0 28 


153 

175 

100 





proline 




1 N-HCl 






{mono). 







-75 2 

22 5 

c = 1 0 in 






92 (i^i) 









water 










84 

DL-Trypto- 

275 




0 75 

0 50 

0 50 

176 



240 


N-Benzenesul- 


phane 











i 

1 

fonyl 185 
Carboben 
zyloxy. 169-70 

OO 

a-Aminoiso- 

280 




0 74 

0 32 




198 



1-Naphthyl- 


butyric acid , 













urea. 198 

86 

DL-a-Amino- ^ 

281 



1 






135 





heptanoic acid 














87 

DL-Methionine 

281 




081 

0 42 

0 55 

105 


145 



Acetyl. 114. 






1 









Formyl, 100, 
Carboben- 
zyloxy, 112 

OO 

OO 

5-Aminosalicy- 

283 









252 



1 Monoacetyl, 


lie acid 













218 Diacetyl, 
184 

89 

DL-Lanthionine 

283 




|0 26 

Oil 




195 8 















(</i) 




90 

L-Methionine 

283 

-8 11 

25 

c = 0 8 in 

0 81 

0 42 

0 55 




94 5 


Acetyl, 98 9 






water 







(hyd), 


1-Naphlhyl- 













150 
(anh ) 


urea, 188 

91 

L-( + )-lso- 


40 6 

20 

c = 5 1 in 

0 84 

0 45 

0 72 

130-2 

121 

117 



Formyl, 156 


leucine 


11 29 

20 

6 1 N-HCI 
c = 3 1 in 















water 










92 

L-Phenylala- 

283 

-35 1 

20 

c = 1 94 m 

0 85 

0 48 

0 68 

164 

181 

146 

93 


Carboben- 


nine 

320 



water 









zyloxy, 126 8 

93 

L-Hexahydro- 

285 












N-4-Nitro- 


tyrosine 













benzoyl, 225 

94 

Dq - )-Iso- 

285 

-40 86 

20 

c = 4 53 in 

0 84 

0 45 

0 72 

130 2 

121 

117 



Formyl, 156 


leucine 




6 1 N-HCI 










9S 

L-Histidine 

288, 

130 

22 7 

c = 1 5 in 

0 69 

0 27 

02 

202 4 


230 

189 

86 

Carboben- 



253 

-39 0 

25 

6N-HC1 
c = 1 13 in 






(mono) 



zyloxy, 209 






water 










96 

L-Cysteic acid 

289 

8 66 

20 

c = 1 85 g in 









Diphenylacyl 



260 



25 ml water 









ester, 203 


• Derivative data given m order m p , crystal color, solvent from which crystallized 
** Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 
**‘Aqueous phenol 80“, w/w for basic ammo acids 3 vol —of a cone aq NHt has to be present (m a separate vessel) m the chamber, otherwise low 
values are obtained Collidine-lutidme mixture 2,6-lutidine (100 ml ), 2,4,6-collidine (100 ml ), water (100 ml), diethylamine (3 ml) Butanol-acetic 
acid-water 40 ml 10 ml 10 ml 
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TABLE XVIL ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* * * (Continued) 




Decomp 


Rf values*** 





3 5- 











P- 

Phenyl 

urea 

Benzoyl 



No 

Name 

temp, 

X 

I“1d 

T. X 

Cone (C)and 
solvent 

Aqueous 

phenol 

Collidme- 

Lutidine 

Butanol 
Ac acid 

Toluene 

sulfonyl 

Dinitro- 

benzoyl 

Picrate 

Miscellaneous 

97 

L-Tryptophane 

290 

-31 5 

22 7 

c = 1 0 in 

0 75 

0 50 

0 5 

176 

166 

183 

233 


Carboben- 


252 

6 17 

20 

water 

c = 2 42 in 









zyloxy 126 







0 5N- 
NaOH 










98 

DL-N-Methyl- 

292 












Methylamide, 


O'-alanine 













43, Hydro¬ 
chloride, 110 

99 

DL-Isoleucine 

292,275 




0 84 

0 45 

0 72 

141 

120 

118 



Formyl, 121 



s h 













100 

K + )-a- 

292, 303 

18 65 

19 

c = 4 8 in 

071 

031 

0 45 



121 



Formyl, 126, 


Aminobutyric 

s h 



6N-HCI 









l-Ndphthyl- 


acid 













urea,195 

101 

DL-Leucine 

293, 
sh 332 




0 84 

0 45 

0 73 


165 

137 41 

187 


i 

102 

DL-a-Amino- 

295, 












, 1-Naphthyl- 


a-methyi- 
valeric acid 

(DL-a-Amino- 

a-methyl 

pentanoic 

acid) 

s h 












urea 196 

Carboben- 

103 

DL-AIanine 

295 




0 60 

0 28 

0 38 

139 


166 

177 
















zyloxy, 114 5 

104 

D-a-Amino- 

295 

70 0 

18 

water 









Formyl 194 5 


hydratropic 

acid 

(subl ) 











i 

1 


105 

L-Aianine 

297 

14 7 

15 

c = 5 8 in 

0 60 

0 28 

0 38 

133 


151 



Carbobenzyl 






0 97 N-HCI 









oxy,84 1- 




2 7 

22 

c = 10 3 in 









Naphthyl- 






water 









urea, 220 2 

106 

DL-Norleucine ^ 

297 




0 84 

045 

0 74 

124 





Formyl, 114 



327 













107 

DL-Valine 

298, 
s h , 282 




0 78 

0 36 

06 

no 

164 

132 

158 



108 

L-Djenkolic 

300-50 

-60 5 

20 5 


0 40 

0 13 




166 





acid 


-47 5 

25 

IN-HCl 






{mono). 









2% in 






SS{di) 









IN-HCl 










109 

D-N-Methyl- 

300 

56 

20 

water 









Hydrochloride, 


a-alanine 













165 6 

110 

Taurine 

300-5 




0 42 








N-Me,241, 















N-Et , 147 

HI 

L-(+)- 

301 

21 3 

20 

c = 4 25in 

0 84 

0 45 

0 74 



53 



Formyl, 115-6, 


Norleucine 




6N-HC1 









2-Naph- 




6 26 

20 

c = 0 7 in 









thalenesul- 






water 









fonyl, 149 

112 

DL-Norvaline 

303,s h 




0 80 

0 39 

0 65 


117 




Formyl, 132, 















Phenylhy- 
dantoin, 103 

113 

Creatine (a- 

303 











218 20 

Diacetyl, 165 


Methylguan- 
idoacetic acid) 














114 

4-Aminocyclo- 

303-4 












Heat -- lactam. 


hexanecar- 
boxylic acid 













191-2 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
••Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 


•••Aqueous phenol 80“„ w/w for basic ammo acids 3 vol —of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained. Collidine lutidine mixture 2,6-lutidine (100 ml ). 2,4,6-collidine (100 ml ), water(100 ml ), diethylamine (3 ml ) Butanol-acetic 
acid-water 40ml lOml 10ml 


289 


Copyright 1967 by CRC Press, Inc. 




TABLE XVII. ORGANIC DERIVATIVES OF AMINO ACIDS 
(Listed in order of increasing decomposition temperatures)* ** (Continued) 




Decomp 

Specific rotation 


Rf values** 

• 

P 

Phenyl 

urea 


3 5 



No 

Name 

temp 

•c 

(»Id 

T -C 

Cone (C) and 
solvent 

Aqueous 

phenol 

CoUidine- 

Lutidme 

Butanol 
Ac acid 

Toluene 

sulfonyl 

Benzoyl 

Dinitro 

benzoyl 

Picrate 

Miscellaneous 

115 

DL-a-Amino- 

304 




071 

031 

0 45 


170 

147 



1-Naphthyl- 


butyric acid 













urea, 194, 
Phthalyl,96 

116 

meso-Lan- 

304 




0 26 

0 II 




198 200 



Dicarbo- 


thionine 













benzyloxy, 

139-40 

117 

Creatinine 

305, 











220 




260 













118 

L-a>AmincH 

305 10 

- 111 0, 

20, 

water dil 









Acetyl 191, 


phenyiacetic 

acid 


-157 

20 

HCI 









Formyl 190 

119 

me5o-2»3“Di- 

306 










{di)2\2 


Diacetyl, 235 


aminosiiccinic 

acid 











hyd i 



120 

L-( + )-Norva- . 

307 

23 0 

20 

c = lOin 

0 80 

0 39 




64 



Acetyl, 137 


iine 




10% HCI 










121 

L-Tyrosine 

314-8 

-8 64 

20 

c - 4 4 in 

051 

051 

0 45 

N- 188 

104 

N- 166 



N-Acetyl, 148, 



r h 



6 3 N HCI 






7,211 



Diacetyl, 172, 



290 5 

-13 2 

18 

c = 0 91 in 






2 (A) 



N-Carboben- 



s h 



3 N-NaOH 









zyloxy, 101 

122 

L-(-t-)-Valine 

315 

28 8 

20 

c = 3 4 in 

0 78 

0 36 

0 60 

147 


127 

157 8 


Carboben- 






6N-HC1 









zyloxy, 64-5 

123' 

L>Leucine 

337 

15 1 

25 9 

c = 2 Oin 

0 84 

0 45 

0 73 

124 

115 

118 

187 








6N-HCI 













-108 

24 7 

c = 2 0 in 















water 










124 

D L-Tyrosine 

340 r h , 




0 51 

051 

0 45 

224 6 


N- 197 

252 4 





295 










(di) 





s h 













125 

I-Aminocyclo- 

350, 320 











209-10 

Hydrochloride, 


hexanecar- 
boxylic acid 

s h 












310 

126 

DL.2-3-Di- 










!64((/() 



Diacetyl, 235 


aminosuccinic 

acid 










hyd 




127 

1 DL-Omithine 





0 79 

0 II 

0 15 

188 

192 

4 N 


208 (di) 







1 




{mono) 


285-8, 

188 

! 














(di) 




128 

L-( + )-Alloiso- 


38 1 

20 

c = 3 97 in 





151 




Formyl, 126, 1- 


leucine 




6N-HCI 


1 



j 




Naphthylurea, 
166, Benzene- 
' sulfonyl, 147 

129 

DL>Lysine 





081 

0 11 

0 14 


196 

249 


225 

Monohydro- 









1 



{mono): 


{mono) 

, chloride. 












146 



260 3, Dihy- 












(d,) 



drochloride, 

187-9 

130 

L>Cysteine 





0 57 








S-Benzyl, 216, 















Oxid —► L- 
cystine, 260 d 
Hydrochlo¬ 
ride, 175-8, 
[a]h^ 9 5 (c = 

2 m water) 


•Derivative data given in order m p , crystal color, solvent from which crystallized 

••Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 
•••Aqueous phenol SO^.w/w for basic ammo acids 3 vol—“..ofaconc aq NH, has to be present (m a separate vessel) in the chamber otherwise low 
values are obtained CoUidine-luiidme mixture 2.6-luiidme (100 ml ) 2.4 6-coUidine (100 ml ). water (100 ml ) dieihvlamme (3 ml ) Butanol-acetic 
acid-waler 40 ml 10 ml 10 ml 
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EXPLANATIONS AND REFERENCES TO TABLE XVIII 

Acetamide (Acetyl derivative) * 

RNHj + (CHjCOfcO ^ CHjCONHR + CHjCOOH 

RR'NH + (CH 3 C 0)20 -* CH 3 CONRR' + CH 3 COOH 

Acetamide 

For primary and secondary amines only 

From the amine with acetic anhydride without solvent 

For directions and examples see Cheronis, pp 591 593, Linstead, p 60, Vogel, p 652, Wild, p 218, J J 
Sudborough, 7 Chem 5oc , 79, 533 (1901), L C Raiford, R Taft and H P Lankelma, J Amer Chem Soc , 
46,2051 (1924) 

From the amine with acetic anhydride in aqueous sodium hydroxide 
See F D Chattaway, 7 Chem Soc, 2495 (1931) 

From the amine with acetic anhydride in pyridine 
See Cheronis, pp 590, 592 593 

From the amine hydrochloride with acetic anhydride in aqueous sodium acetate 

See Linstead, p 60, Vogel, p 652 

From the amine with acetic anhydride in water 

See Shriner, p 226 

From the amine with acetic anhydride in acetic acid 
See Wild,p 218 

Benzamide fBenzoyl derivative) * 

RNH2 + CaHjCOCI -- CftHjCONHR + HCl 

RR'NH + CsHjCOCI -* CsHjCONRR' + HCl 

Benzamide 

For primary and secondary amines only 

From the amine with benzoyl chloride in aqueous sodium hydroxide 

For directions and examples see Cheronis, pp 591, 593-594, Linstead, p 60, Vogel, p 652, Wild, p 219 
From the amine with benzoyl chloride in a pyridine-benzene mixture 
See Shriner, p 226 

From the amine with benzoyl chloride in benzene 
See Shriner, p 227 

From the amine with benzoyl chloride in an aqueous sodium hydroxide-chloroform mixture 

See Shriner, p 226 

From the amine with benzoyl chloride 

See Vogel, p 653 

Benzenesulfonamide (Benzenesulfonyl chloride derivative) * 

RNH 2 -h C 6 H 5 SO 2 CI — C 6 H 5 SO 2 NHR -t HCl 

RR'NH + C 6 H 5 SO 2 CI ^ C 5 H 5 SO 2 NRR' + HCl 

Benzene- 

sulfonamide 

For primary and secondary amines only 

From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide 

For directions and examples see Cheronis, pp 595 596, Shriner, pp 103-104, Vogel, p 653, 0 Hinsberg, 
Chem Ber , 23, 2962 (1890), 38, 906 (1905) 

From the amine in aqueous sodium hydroxide with benzenesulfonyl chloride in methanol 
See Cheronis, p 596 

From the amine with benzenesulfonyl chloride in benzene 
See Wild, p 221 

From the amine m aqueous sodium hydroxide with benzenesulfonyl chloride in acetone 
See Wild, p 221 

From the amine with benzenesulfonyl chloride in aqueous pyridine 
See Wild, p 221 

From the amine with benzenesulfonyl chloride in pyridine 
See Vogel, p 653 

'Derivatives recommended for first trial 

WARNING This is notan inslruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued) 


From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide 
See Wild, p 221 

p-Toluenesulfonamide (p-Toluenesulfonyl chloride derivative) * 


RNHj + 

RR’NH + 



/>-Toluenesulfonamide 


For primary and secondary amines only 

From the amine with p-toluenesulfonyl chloride in aqueous sodium hydroxide 

For directions and examples see Cheronis, p 595, Lin stead, p 60, Shriner, pp 103 104, Vogel, p 653 
From the amine with p-toluenesulfonyl chloride in benzene 
See Wild, p 221 

From the amine with p-toluenesulfonyl chloride in acetone 
See Wild, p 221 

From the amine with p-toluenesulfonyl chloride in pyridine 
See F Bell,y Chem 5oc , 2787 (1929) 

From the amine with p-toluenesulfonyl chloride in aqueous pyridine 
See Wild, p 221 


Phenylthiourea * 

RNHj + C 6 H 5 N=C=S — CftHjNHCSNHR 

RR'NH + C 6 H 5 N=C=S — CftHjNHCSNRR' 

Phenylthiourea 

For primary and secondary amines only 

From the amine with phenylisothiocyanate in alcohol 

For directions and examples see Cheronis, pp 599-600, Shrmer, p 221, Vogel, p 422, Wild, p 227, T 
Otterbacher and F C Whitmore, 7 Amer Chem Soc , 51, 1909 (1929) 

From the amine with phenylisothiocyanate without solvent 

See Vogel, p 422, Wild, p 227, N A Lange, H L EbertandL K Youse, 7 Amer Chem Soc, 51, 1911 
(1929) 

l-Naphthylthiourea * 

RNHj + 1 -CioH 7N=C==S ^ l-CigHyNHCSNHR 

RR'NH + 1 -C|oH 7 N=C=S — I-C 10 H 7 NHCSNRR' 

1 -Naphthylthiourea 

For primary and secondary amines only 

From the amine with 1-naphthylisothiocyanate in ethanol 

For directions and examples see Cheronis, pp 600-601, Vogel, p 422, Wild, p 227, C M Suter and 
E WMoffet,7 Amer Chem Soc , 55, 2497 (1933) 

From the amine with 1-naphthylisothiocyanate without solvent 

See Vogel, p 422, Wild, p 221, C M Suter and E W MolTett,y Amer Chem Soc , 55, 2497 (1933) 
Phenylurea 

RNHj + C6H5N=C=0 — CiHjNHCONHR 
RR'NH + C6H5N==C=0 — CftHjNHCONRR' 

Phenylurea 

For primary and secondary amines only 

From the amine with phenylisocyanale in petrol ether 


• Derivatives recommended for first trial 

warning This IS not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE Will (Continued) 


For directions and examples see Linstead, p 61, Wild, pp 223 224 
From the amine with phenylisocyanate without solvent 

See N A Lange, H L Ebert and L K Youse, 7 Amer Chem 5oc , 51, 1911 (1929) 
l-Naphthylurea * 

RNHj + 1 -C|oH7N=C=0 1-C,oH7NHCONHR 

RR'NH + 1 -C|oH 7 N=C =0 I-C 10 H 7 NHCONRR' 

1 Naphthylurea 

For primary and secondary amines only 

From the amine with 1-naphthylisocyanate without solvent 

For directions and examples see Cheroms, p 599, H E French and A F Wirtel, J Amer Chem Soc , 
48, 1736(1926) 

From the amine with 1-naphthylisocyanate in petrol ether 
See Linstead, p 61, Wild, pp 223 224 
From the amine with 1-naphthylisocyanate with water 
See Wild, p 224 


Picrate * 




Pierale 

(Molecular complex) 


For primary, secondary and tertiary amines 

From the amine with picric acid in methanol or in ethanol 

For directions and examples see Cheroms, pp 603 604, Linstead, p 50, 61, Shriner, p 
422-423, Wild, p 212 

From the amine with picric acid in water 
See Vogel, p 422 

From the amine with picric acid in acetone or benzene 

See Wild, p 212 

From the amine with picric acid 

See Shriner, p 229 


3,5-Dinitrobenzoic acid salt * 




NO2 


Trialkylammonium 

3,5-dinitrobenzoate 


229, Vogel, pp 


Especially for tertiary amines 

From the amine with 3,5-dinitrobenzoic acid in methanol or ethanol 

For directions and examples see Cheroms, pp 602 603, Wild, p 215, C A Buehler, E J Currier and R 
Lawrence, Ind Eng Chem , Anal Ed, 5, 277 (1933), C A Buehler and J D Calfree, Ind Eng Chem , Anal 
Ed, 6, 351 (1934) 

8-Resorcylic acid salt 

OH OH 



^-Resorcylic acid Trialkylammonium resorcylate 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued) 


Especially for tertiary amines. 

From the amine with /3-resorcylic acid in ether. 

For directions and examples see: Cheronis, p. 603; K. W. Wilson, F, E. Anderson and R. W. Donohoe, 
Anal. CAem., 23,1032(1951). 

Chloroplatinic acid salt.* 

R3N + HjPtCU — [RsNHb^PtCIs' 

Chloroplatinate 

Especially for tertiary amines. 

From the amine in aqueous hydrochloric acid with aqueous chloroplatinic acid. 

For directions and examples see: Shriner, p. 230; Wild, p. 213. 

Hydrochloride. 

RNH 2 + HCl -* (RNHj^lCr 
Hydrochloride 

For primary, secondary and tertiary amines. 

From the amine with gaseous hydrogen chloride in ether, benzene or chloroform. 

For directions and examples see: Cheronis, p. 601; Shriner, p. 224; Wild, p. 211. 

From the amine with dilute aqueous hydrochloric acid. 

See: Wild, p. 211. 

Methiodide.* 

RjN + CH 3 I — (R 3 NCH 3 +]r 
Methiodide 


Especially for tertiary amines. 

From the amine with methyl iodide without solvent. 

For directions and examples see: Linstead, p. 61; Shriner, p. 228; Vogel, p. 660; Wild, p. 232. 
From the amine with methyl iodide in isopropyl ether. 

See: Cheronis, p. 604. 

From the amine with methyl iodide in ether or benzene. 

See: Vogel, p. 660. 

Metho-p-toluenesulfonate I Methyl p-toluenesulfonate).* 


R 3 N 


CHj 





SO 3 CH 3 



[RjNCHj]^ 


Metho-p-toluenesulfonate 


Especially for tertiary amines. 

From the amine with methyl p-toluenesulfonate in isopropyl ether. 

For directions and examples see: Cheronis, p. 604. 

From the amine with methyl p-toluenesulfonate in benzene. 

See: Linstead, p. 62; Shriner, p. 229; Vogel, p. 660; Wild, p. 233; C. S. Marvell, E. W. Scott and K. L. 
Amstutz, J. Amer. Chem. Soc., 51,3638 (1929). 


*Derivatives recommended for first trial. 

WARN ING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point, 

■c 

Melting 

point, 

•c 

"d 

Density 

g/ml 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 


Miscellaneous 

1 

Methylamine 

-6 



0 699,-'' 

28 

80 

30 

75 

113 

207, 













215 


2 

Dimethylamine 

7 



0 6804" 


41 

47 

79 

135 

158 


3 

Ethylamine 

165 



0 7057'; 


71 

58 

63 

106 

165 




19 








135 



4 

Isopropylamine 

33 


1 377'' 

0 691J* 



26 


101 


l-Naphthylurea, 200. 
I-Naphthylthiourea, 
143 

5 

Ethyl methyl amine 

36 









196 

Chloroplatinate, 207, 













Hydrochloride, 126- 
30 

6 

/^r/'Butylamine 

46 


1 3794'* 

0 7004'* 

101 2 

134 



120 

198 

Hydrochloride, 270- 













80 

7 

n-Propylamine . 

49 


1 3901'’ 

0 7145* 


84 

36 

52 

63 

135 

1-Naphthylurea, 196 

8 

Isopropyl methyl amine 

50 



0 7026!" 





120 

135 

Phenylurea, 131 

9 

Cyclopropylamine 

50 


1421*" 

0 824*" 


99 

120 



149 

Hydrochloride, 100 









(d,) 





10 

Ethyleneimine 

56 



0 832** 


1 


52 


142 

Oxalate, 115 

II 

Diethylamine 

56 


1 3873'* 

0 7108i* 


42 

42 

60 

34 

155 

l-Naphthylthiourea, 













108 

12 

Allylamine 

58 


1 4194** 

0 7436IS 



39 

64 

98 

140 


13 

DL-5CC'n-Butylamine 

63 


1 395‘* 

0 718*" 


76 

70 

55 

101 

139 40 



(2-Aminobutane) 












14 

M«5>'m-Dimethylhydra- 

63 


1 4075** 

0 7914** 







Hydrochloride, 81-2, 


zine 











Oxalate, 142, Sulfate, 
105 

15 

Trimethyleneimine 

63 


1 4287** 

0 8436*" 






166-7 

Chloroplatinate, 203, 


(Azetidine) 











Chloroaurate, 192 

16 

Isobutylamine 

69 


1 3988'* 

0 724** 


57 

53 

78 

82 

150 


17 

n-Butylamine 

77 


1 401 

0 7401*“ 





65 

151 

l-Naphthylurea, 149, 
1-Naphthylthiourea, 
108-9, Hydrochlo¬ 
ride, 195 

18 

2<Amino-2-methylbutane 

78 



0 7565 






183 


19 

DL-5CC'Butyl methyl 

78 9 



0 740'* 






78 

Chloroplatinate, 151 


amine 












20 

Ethyl propyl amine 

80 1 


1 3966 

0 773** 


1 





Hydrochloride, 225, 













Chloroplatinate, 198, 
Chloroaurate, 86 

21 

5>'m-Dimethylhydrazine 

81 


1 4209*" 

0 8274*" 






147 50 

Oxalate, 119, Hydro- 













chloride, 168 

22 

Cyclobutylamine 

82 


1 4363'* 

0 8328,*“ 







Chloroplatinate, 













210 5 

23 

Di-isopropylamine 

84 



10 722** 






140 

N-Nitroso,48, 













Chloroplatinate, 

186 9, Hydrochlo¬ 
ride, 216-7 

24 

Pyrrolidine 

89 


1 4270“ 

0 852** 




123 


112, 













yel, 













163- 













4, red 


25 

fi-Butyl methyl amine 

90-1 


1 4018'* 

0 7367j* 






111 

Hydrochloride, 170, 













Chloroplatinate, 205 

26 

S-Amino-l-pentene 

91-4 










Chloroplatinate, 166, 







1 






Chloroaurate, 195 

27 

DL-2-Amino-n-pentane 

92 



0 7384*" 







Hydrochloride, 168, 


(5ec-«'Amylamine) 











Oxalate, 226, 131 
Chloroaurate, 82-3 

28 

Isoamylamine 

|96 


1 4096'* 

0 751'* 





102 

138 

l-Naphthylurea, 132 


*Derivative data given m order m.p , crystal color, solvent from which crystallized. 
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TABLE XVHI. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point 

•c 



Density 

g/ml 

1 

Acetamide 

Benzamide 

Benzene 

sulfon 

amide 

P 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

29 

D-2-Metbyl-/i-butyl- 

96 



0 7505f 







[a](,* -5 86, Hydro- 


amine {aclive-Amy\ 









i 


chloride, 176, 


amine) 











Chloroplatinate, 240 

30 

2-Mediylpyrrolidine 

97 8 



0 84“ 






88 5 

Oxalate, 178 9, 












9 5 

Chloroplatinate, 

172 3 (anh ), 206-7, 
rapid htng Picrate of 
N-methyl denv , 235 

3! 

3-Methylpyrrolidine 

103 5 



0 8654" 







Chloroplatinate, 194 

32 

n-Amylamine 

104 



0 7614“ 





69 

139 

2-Naphthyilhiourea, 











i 


114 

33 

2>( Methylamino )-n- 

105 



0 947“ 






77 8 

Chloroplatinate, 138 


pentane 












34 

Piperidine 

106 


1 4530“ 

0 8606“ 


48 

93 4 

96 

101 

152 


35 

2-Aminodiethyletber 

108 9 


1 4101“ 

0 8512i" 






122 

Picrolonate, 204 

36 

'i)i-n-propylamine 

109 10 



0 7384“ 



51 


69 

75 

1-Naphthylurea, 93 

37 

2y5-Dimethylpyrrolidine 

i 

110 3 


1 4357“ 

08185J' 






117 8 

Hydrochloride, 188 

90, Chloroplatinate, 
225 

38 

2y4-Dimethylpyrrolidine 

115 7 


1 4325" 

0 8297“ 






116 7 

Chloroplatinate. 210 

39 

Ip2-Ethylenediamine 

116 

8 5 

1 454“ 

0 898f 

172(A) 

244(A) 

168 

360 

102 

233 










(A) 

(A) 


(A) 


H 

L-2-Methylpiperidme 

117 

50 1 








116 7 

Hydrochloride, 190. 
Chloroplatinate, 194 

41 

DL-2-MeHiylpiperidine 

118-9 


1 4464“ 

0 84365* 


45 


55 


164 

Hydrochloride, 207, 













Oxalate, 125 

42 

DL-1,2-Diaminopropane 

119-20 



0 878'* 

139(A) 1 

192(A) 




135 













(A) 


431 

Isohexylamine 

125 



O 

00 

1 





123 5 

Hydrochloride, 220, 

■ 






! 



i 



Oxalate, 166, 
Chloroplatinate, 200 

44 

DL-3‘'Methylpiperidine 

126 


1 446“ 

0 8455* 






138 

Hydrochloride, 172, 

■ 





1 




i 


(A) 

N-2,4‘Dinitrophenyl 
denv , 67 

45 

2,<^Dimethy1pipendine 

127-8 


1 4366“ 

0 8165* 


"1 

50 



162 4 

Chloroplatinate, 212 

46 

/i-Hexylamine 

130 

-19 


0 7635* 


40 

96 


77 

126 



3-Aimiio-/i'bexaae 

130 










Hydrochloride, 227, 
Chloroplatinate, 

190 200 

48 

Morpholine 

130 





75 

118 

147 

136 

146 


49 

Cyclohexylamine 

134 


1 4372“ 

08191“ 

101 

149 

89 


148 

i 

1 


50 

Trimethylenediamine 

136 



|0 8845* 

1.3-(// 

1 .3-d, 

96 

148 


250 

Chloroplatinate. 240 


(1,3-Diaminopropane, 

1,3-Propylenediamine) 





126, 107 

140 147 






51 

2,2,6-TriineUiyl- 

138 9 









195 6 

Hydrochloride, 236, 


piperidine 











Chloroaurate, 128 

52 

Di-isobutylamine 

139 

-77 

1 4093“ 

lO 7455" 

86 


55,57 


113 

121 


53 

4*AmiDO-/i'heptane 

139 40 



■0 7675" 







Hydrochloride, 246-7, 
Chloroplatinate, 235 

54 

1^-Diaminobutane 

141 2 



! 






240-5 

Hydrochloride, 171 2 

55 

2'AminO'n-heptane 

142 


1 4199’* 

0 76655" 







Hydrochloride, ! 33. 













Oxalate, 204-5. 
Chloroaurate, 63 4 

56 

u/i5>'m'l>ietbyletbylene- 

145 



o 

00 





115 


Chloroplatinate, 211 


diamine 









imono), 
211 WO 



57 

Ftfrfurylamine (a- 

145 6 









150 

Oxalate, 145, With 

1 

Furylmethylamine) 











CO 2 from dir 
comp , 75, Hydro¬ 
chloride, 110 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

‘C 

Melting 

point, 

"C 

'’d 

Density 

g/ml 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

58 

Cyclohexyl methyl 

145 7 





85-6 




170 

Hydrochloride, 193 


amine 












59 

2-Ethylpiperidine (a- 

146 7 



0 86511! 



64-5 



133 

Hydrochloride, 181, 


Ethylpipendine) 











Chloroplalinate, 202 

60 

2,2s4-Trimethyl- 

148 



0 832“ 







Chloroplatinate, 215, 


piperidine 











Methiodide, 266 

61 

Sym-Diethylethylene- 

149 50 










Hydrochloride, 260, 


diamine 











Chloroplalinate, 223, 
Chloroaurate, 220 

62 

4-Ethylpiperidine 

151 


1 4503“ 

0 876“ 



74-5 




Chloroplalinate, 173, 


(•y-Ethylpipendine) 











Chloroaurate, 105 

63 

3-Ethylpiperidine 

153 



0 8711“ 






63 

Hydrochloride, 141, 


(iS-Ethylpiperidine) 











Chloroplalinate, 183 

64 

^-Heptylamine 

155 

-23 

1 41954“ 

0 777“ 





75 

121 

1-Naphthyllhiourea, 

68 9 

65 

Di-^'butylamine 

159 








86 

59 

1 Naphthylthiourea, 













123 

66 

Tetramethylenediamine 

159 

27 


0 877“ 

137 (di) 

177 (di) 


224 


249-50 



(1,4-Diaminobutane, 

Putrescme) 








(di) 


(di) 


67 

DL-2-Hydroxy-n- 

163 



0 973“ 






142 

Chloroplalinate, 195, 


propylamine (Isopro 
panolamine) 











Hydrochloride, 73 

68 

Hexahydrobenzylamine 

163 5 


1 4646‘* 

0 87f 


98,107 




184 6 

Hydrochloride, 254 

69 

Cyclohexyl ethyl amine 

164 









133 

Hydrochloride, 184 

70 

2-Ethylcyclohexylamine 

170 1 


1 4682“ 

0 8744f 


i 

121-2 



190 

Chloroplalinate, 239 

71 

2'AminoethyI alcohol 

(Ethanolamine) 

171 


1 4539“ 

1 022f 






160 

1-Naphthylurea, 186 

72 

3-Amino-2-hydroxy- 

172 



0 906'* 







N-Chloroacetyl denv , 


pentane 











52 60, Monooxalate, 
166. Dioxalate, 204 

73 

2-Aminopropyl alcohol 

173-6 










Hydrochloride, 86, 













Chloroplalinate, 

198 9 

74 

2'Amino-3-hydroxy- 

174 


1 4458 

0 9289“ 







Chloroplalinate, 154, 


pentane 











' Picrolonate, 215 

75 

2-Fluoroaniline 

176 

-35 



80 

113 





Picrate of N,N- 




-29 









dimethyl denv ,131 

76 

Pentamethylenediamine 

178 80 



0 9174“ 


135 (di) 

119 


148 

237 



(1,5-Diammopeniane, 

Cadavenne) 

1 











77 

n-Octylamine 

180 



0 777“ 






112 

1 Naphthylthiourea, 

72 

Phenylurea, 127 

78 

5>Methyl-2>pyrazoline 

180 





156 




126 

79 

Benzyl methyl amine 

181 



0 94511 




95 


117-8 

i Chloroplalinate, 197 

80 

Aniline 

184 


1 5863“ 

1 022f 

114 

160 

112 

103 

54 

180 


81 

Benzylamine 

184-5 


1 5401 

0 98261“ 

65 

105 

88 

116, 

156 

194 











185 




82 

4-Fluoroaniline 

186 

-1 

1 5195“ 

1 I725f 

152 

185 





N-4-Nitrobenzoyl 













denv ,181 

83 

DL>a>Phenylethylamine 

187, 



0 9395“ 

57 

120 





Hydrochloride, 158 


(a-Aminoethyl- 

benzene) 

185 











84 

1,2-Diaminocyclohexane 

187 




260 (di) 





210 5 

Hydrochloride, 280 












(di) 


85 

3-Fliioroaniline 

187-8, 



1 160“ 

84 









yel 











86 

DMsoamylamine 

187-8 

-44 

1 4229“ 

0 76725' 





72 

94 5 

l-Naphthylurea, 95, 
Methiodide, 221 

87 

3-Aminopropyl alcohol 

188 


1 457“ 

0 9825“ 






222 

Chloroplalinate, 199 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

•c 

■ 

Density 

8/ml 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picratc 

Miscellaneous 

88 

l,2,3>Triaminopropane 

190 



■ 

200-2 (in) 

217-8 (rr/-) 




>269 


89 

4-Amino-2,6-dimethyi- 

195 









220 

Chloroplatinate, >250 


piperidine 




Hi 








90 

N'Methylaniline 

196 


1 573'“ 


102 

63 

79 

94 

87 

145 


/9I 

l-Phenylisopropylamine 

196-7 


1 5181« 



159 





Oxalate, 131, Hydro- 

i 












chloride, 236 

92 

|3-Phenylethylamine 

198 



0 958(* 

51 

116 

69 


135 

174, 



(i8-Aminoethylbenzene) 










167 


93 

Benzyl ethyl amine 

199 



0 935II 




50 


118 

Hydrochloride, 184 

/ 

2-Methylanlline ( 0 - 

200 


1 5688"" 

1 005315 

110-1 

146 

124 

185 6 

136 

213 



Toluidine) 












95 

/i-Nonylamine 

201 




34-5 

49 




111 


96 

3-Methylaniline (m- 

203 


1 5686"'’ 

0 99011 

65 

125 

95 

171-2 


200 



Toluidine) 




1 








97 

Di-n-amyiamine 

205 








72 


2-Naphthylthiourea 

126, Hydrochloride, 
275 

98 

DL-2-Phenylisopropyl- 

205 




64 ini- 





143 

Hydrochloride 145-7 


amine 





tially, 93 
on stand- 













ing 







99 

N-Ethylaniline 

205 


1 5559“ 

0 9625f 

54 

60 


87 

89 

132 













138 


100 

4-Methyipyrazole 

207 


1 4920?{>e 

1 0151" 






142 

l-<?-Nitrobenzoyl 
deriv , 107 

101 

3-Methylbenzy1amine 

207 



0 96545" 

235-40 

150 




198, 

Hydrochloride, 208 


(m-Xylylamine) 










156 

Chloroplatinate, 214 

102 

2-Chloroaniline 

209 207 


1 5895“ 

1 21251" 

87 

99 

129 

193, 

156 

134 











105 




103 

N,2-Dimethyl- 

208 



0 973'" 

56 

66 




90 



aniline (N-Methyl-<?- 
toluidine) 












104 

2-Methylbenzylamine 

208 

-20 

1 5436'“ 

0 9775" 

69 

88 




215 

Chloroplatinate, 


(o-Xylylamine) 











220-3 

105 

4-Methylbenzyiamine 

208 

13 

1 5364“ 

0 9525" 

107-8 

137 




204 



(p-Xylylamme) 












106 

3'Methylpyrazole 

208 


1 497 ife 

1 020'" 

29 30 





144 

N-<?-Nitrobenzoyl 













denv , 120 

107 

l-Phenylpropylamine 

208 


1 5173“ 

0 93475" 


115-6 

81 




Hydrochloride, 190 

108 

2-Phenylpropylamine 

210 





85 




182 

Hydrochloride, 123 4 

109 

N,4-Dimethyl- 

210 




83 


67 



131 

N-Nitroso deriv ,52, 


aniline (N-Methyl p- 
toluidine) 











Hydrochloride, 119 5 

410 

2-Ethylaniline 

210-11 

46 6 

1 5584“ 

0 9810“ 

111 

147 




194-5 


111 

L-Menthylamine 

212,207 




145 

156 



135 

215 

[all," -34 2 

112 

2,S-Dimethylaniline 

213 5, 

14 2 

1 5591“ 

0 9735“ 

139 

140 

138 

232-3, 

148 

171 



(p-2-Xylidine) 

pa yel 







119 




113 

1-Phenylisobutylamine 

214 


1 5123“ 

0 9205" 






166-8 

Oxalate, 120-2, 













Hydrochloride, 

275 7 

114 

3-Methylpyridaziiie 

215 



1 048615 






143-4 


115 

2,6-Dimethylaniline 

(w-2-Xylidine) 

215,218 

11 2 

1 5610“ 

0 9842“ 

177 

168 


212 

204 

180 


116 

4-Ethylaniline 

216,214 

-6 

1 5550“ 

0 9690"" 

94 

151 


104 




117 

2,4-Dimethylaniline 

217 


1 561“ 

0 97831" 

133,130 

192 

130 

181 

152 

209 



(m-4-Xyhdine) 












118 

2-Chloro-N-methyl- 

218 



1 1735" 




i 


133 



aniline 












119 

2,4-Diinethyibenzyl- 

218-9 









223 

Hydrochloride, 212, 


amine 











Chloroplatinate, 226 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

*C 

'’d 

Density 

g/ml 

Acetamide 

Benzamide 

Benzene 

sulfon 

amide 

/>- 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 


Miscellaneous 

120 

2>Amino-N,N-dimethyi- 

219 




72 

51 




IBB! 



aniline 












121 

3,5-Dimethylaniline 

220 

98 

1 5581'“ 

0 9706'“ 

144,140 

144-5 



153 


N-Formyl deriv , 76 


(w-5-Xylidine) 












122 

N-Ethyl-3>niethylaniline 

221,215 





72 





Hydrochloride, 159, 


(N-Ethyl-m-toluidine) 











Chloroplatinate, 182 

123 

3,5-Dlmethylbenzyl- 

221 


1 5305'“ 

o 

o 






225 

Hydrochloride, 245, 


amine 











Chloroplatinate, 204 

124 

2,3-Diinethylaniline 

221-2 

3 5 

1 5684'“ 

0 9931'“ 

135 

189 




221 

Hydrochloride, 254, 


(o-3-Xylidine) 











N-Formyl deriv , 102 

125 

l-Aminoindane (1- 
Hydnndamine) 

222 





142 3 




207 


126 

3-Phenyipropylamine 

222 



0 9765“ 


57 8 




152 3 

Hydrochloride, 218 

127 

2-M et hy 1-4,5,6,7-t et ra- 

222 



0 987 J“ 



86-9! 



141 

Methiodide 195, 


hydroindoie 









i 


Chloroplatinate, 187 

128 

N-n-Propylaniline 

222 



0 949'* 

47 


54 





129 

2-/;-Propylaniline 

222-4 




104-5 

119 




151 

Hydrochloride, 173 

130 

2-Chloro-4-methylanlline 

223 




113 

137 






131 

a-Amino-/i-butylbenzene 

223 



0 9367§“ 


128 





Chloroplatinate, 184, 













Hydrochloride, 288 

132 

rra/i5-9-Aminodecalin 

223 

-25 

1 492'„"e 

0 9395“ 

183 

148 9 





N-Formyl deriv , 172 

133 

■y-Amino-n-butylbenzene 

223 


1 5152'“ 

0 92895" 


108, Igr 





Hydrochloride, 144, 













Chloroplatinate, 220 

134 

2-Methoxyaniline 

225 

5-6 



85, 88 

60, 84 

89 

127 

136 


N-Formyl deriv , 84 


(o-Anisidine) 












135 

4-Isaprapylaniline 

225 



0 9535“ 

102 

162 







(/>-Cumidine) 












136 

4-R-Prapylaniline 

225 




93-4 

115 




! 

Hydrochloride, 203 4 

137 

N-Isobutylaniline 

227 



0 9405* 


* 


122 3 




138 

a-Methyl-a-phenyl- 

227 


1 5824'“ 


92 

153 

132 






hydrazine 








! 



1 

139 

4-/er/-Butylanillne 

228 

17 



173 

140 


179-80 



N-Formyl deriv , 59 


1 











Hydrochloride, 270-4 

140 

m-9-Aminodecalin 

228 

-13 5 

1 498'„‘e 

0 9515' 

127 

147 





N-Formyl deriv , 













165-6 

141 

2-Ethoxyaniline {o- 

229 




79 

104 

102 

164 

137 




Phenetidine) 












142 

2^4,6-Trimethylaniline 

229, 



! 

216 

204 

137 

167 

193 

189-91 



(Mesidine) 

232 











143 

2-Aminoindaiie (2- 

230 




127 

155 




239 

Hydrochloride, 241 


Hydrindamme) 












144 

3-Chloroaniline 

230 


1 5931'“ 

1 222515 

72, 78 

119-20 

121 

138, 

124, 

177 




236 







210 

II6 



145 

2,2'-Diaminodiethyl- 

231 3 









212 

Dihydrochlonde, 131 


sulfide 












146 

1,2 3 »4-Tet ra h y dro- 

233 


1 5798" 

1 0645* 

46 

129 

154 






isoquinoline 










195 


147 

2-/er/-Butylaniline 

233-5 


1 5453'“ 

0 977'“ 

159-61 







148 

3-Amino-4-{dimethyl- 

234 





1 




151 

Hydrochloride, 192 3 


amino )toluene 












149 

4-lsobutylaniline 

235, pa 




127 



136-7 






yel 











150 

4-Aminoindane (4* 

236 

-3 



126 

136 







Hydrindamme) 












151 

2-Aminoundeeane (2- 

237 




58 





111 

Hydrochloride, 84 


Aminohen decane, 

^ec-n -U ndecy la m i ne) 












152 

w/iJi w-Ethylphenyl- 

237 



1 018'“ 







Hydrochloride, 137, 


hydrazine 











Reduces warm 

Fehhng 


• Derivattve dau given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 


1 

Name 

Boiling 

point 

•c 

Melting 

point 

'C 

’’d 

Density 

g/ml 

Acetamide 


Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

m 

rym-Ethylphenyl- 

238 9 


1 55'" 

1 0041( 

1 

100 





Hydrochloride, 164, 


hydrazine 











Oxalate, 167 

154 

2-Bronio.4-melhylaniline 

240 

26 


1 51“ 

118 

149 





Hydrochloride, 221 


(3-Bromo-p-toluidine) 












155 

t'Aminoundecane (1- 
Aminohendecane, n> 
Undecylamine, n- 
Hendecylamine) 1 

240 

15-6 



48 ' 

60 





Hydrochloride, 190 

156 

d-Oiloro-N-methyl- 

240 



1 169"" 

92-4 





153 

Nitrosamine, 51 


aniline 












157 

4-Chloro-2-methylaniline 

24! 

29 



140 








(5-Chloro-o-toluidjne) 












158 

2-Amino-/7-cyinene 

241 


1 543'“ 

0 994“ 

71 

102 





Hydrochloride, 207 


(p-Cymidine) 



1 









159 

N-Butylaniline 

241 


1 5381“ 



56 


56 




160 

Phenylhydrazine 

243 

19 23 

1 6081“ 

ifiV 11 9 

128 

168, 

148 

151 

172 









107 (di) 

m(d,) 






^ 161 ^ 

a«a'-Dianiino-m<xylene 

245 8 




d, 134 5, 

UM'-di 

i 

i 


185-90 

Dihydrobromide, 266 


(w-Xylylenediamine) 





bz 

172 






162 

2>Chloro-6'inethoxy-' 

246 si 




123 

135 







aniline (3-Chloro-o- 
amsidine) 

d 






! 





163 

3>EthoxyaniHne {m- 

248 




97 

103 


157 

138 

158 



Phenetidine) 












164 

4>Ethoxyaniline (/>• 

248, 

2 3 


1 065J' 

137 

173 

143 

106 

136 

69 



Phenetidine) 

254 











165 

1,2,3,4-Tetrahydro- 

quinoline 

250 

20 

1 593« 

1 0545* 


75 

67 





166 

2'Aniinoacetophenone 

250 2d 

20 



76 7 

98 


148 



1 Semicarbazone, 290, 













Oxime, 109, Hydro¬ 
chloride, 168 d 

167 

3'Bronioaniline 

251 

18 

1 626“ 

1 579“ 

87 

120 136 



143 

180 


168 

3>Methoxyaniline {nt‘ 

251 




81 



68 


169 

Hydrochloride, 167 8 


Anisidine) 




1 








169 

3'Bronio-2-methyianiline 

254 




163 

176-7 







! (6-Bromo-<?-to1uidine) 












Y 170 

1 4-Amino-l,2,3p5-tetra- 

255 

23 4 



215-7 





200 



methylbenzene (Iso- 
dundine) 












y/\7\ 

Dicyclohexylamine 

255 si 

abt 20 

1 488'* 

0 925'“ 

103 

153 




173 


172 

6*Methyl-l ,2,3,4-tetra- 

256 



1 02355 






205 

Hydrochloride, 195-7, 


hydroisoquinoline 









! 


Methiodide, !44 5, 
N-Nitroso deriv , 98 

v/173 

4-Amino-N,N-diethyl> 

261 




104 

172 







aniline 












w 174 

4-n-Bulylaniline 

261 



0 9451" 

105 

126 





Chloroplatinate, 













200-2 

175 

]-AininO'5,6,7,8-tetra- 

261 3 


1 5896“ 

1 0625“ 

158 






Hydrochloride, 


hydronaphthalene 










1 

259 61 

176 

7-Methyl-1,2394-tetra- 

264 





70-2 




153-4 

Hydrochloride, 175 


hydroquinoline 










194 5 


177 

4-Methylindole 

267 

5 


1 0625" 





j 


178 

2-Aniino.4-chloro-N,N- 

267 8 




90 





191 



dimethylaniline 












179 

DL'3-Aniinopropylene- 

268 


1 49"’ 

1 1755" 


0,N-rfi 





Chloroplatinate, 185, 


glycol (2,3-D>hydroxy- 

part 


i 



109 





Picrolonate, 220. 


propylamine) 

d 





0,0,N- 





0,N-<y/-4-Nitroben- 








in 113 





zoyl deriv , 139 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVni. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point 

*C 

"d 

1 

Density . 
g/ml 

Acetdmide 

Benzamide 

Benzene , 
sulfon¬ 
amide 

1 

P' 

Toluene 

sulfon¬ 

amide 

1 

Phenyl 

thiourea 

Picratc 

Miscellaneous 

180 

Diethanolamine (Di'(2- 

- j 

270 

28 

1 4776" 

1 09661“ 






no 

Nitrate, 69. Chloro- 


hydroxyethyl)-amine) 











plalinate. 160 

lgl 

3-(Dimethylamino) : 

212 



0 995" 

87 69 (Ji) 

163 4 




187 

N-Chloroacetyl deriv , 


aniline 











102 

182 

I'fNfN-Diethylamino) 

290 


1 5961" 

1 015(8 






152 4 

1,3,5-Tnnitrobenzene 


naphtKalene 











add comp , 95, scar 

183 

l-(Methylainina) 

naphthalene 

294 




94 5 

121 


164 




184 

Dihenzylamlne 

300 


1 5743" 

1 0256," 


112 

68 

159 



Hydrochloride, 256 

185 

a-Amlnodiphenyl- 

303-4 


O' 

1 0635(5' ’ 

146 7 

172 167 




205 6 

N-Formyl denv , 132 


methane (Benzhydryl- 













amine) 










i 


186 

1 y2-Diphenylethylamine 

313 



1 031'' 






212 3 

Oxalate, 158. Chloro- 













plalinate, i 88 

187 

23*Diphenylpropyi> 

315 7 




S5(di) 






Hydrochloride, 188 


amine 











90, Chloroaurale, 

144 5 

188 

2-(Methyiamino) 

317, 309 




51 

84 

107 

78 


145 

Hydrochloride, 182 3 


naphthalene 












189 

2-i N,N-Diethylamino) 

320 2 










1,3,5-Trinitrobenzene 


naphthalene 

1 _ 


1 



1 _ 

1 _ 

i_ 

1 _ 

i 

1 

add comp ,116, blk , 
Hydrochloride, 177, 
Chloroplalinate, 95 

1 _ 


*Denvative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines a) Liquids 2) (b.p. at reduced pressure only) 
(Listed in order of increasing m.p. of the corresponding acetyl derivative)* 


No 

Name 

! 

Boiling 

point, 

*c 

Melting 

point, 

*C 


Density 

e/ml 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

p- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

1 

3'Aminostyrene 

112 5'" 



1 02I6IS 

74 5 

90, bz- 

■■ 



HI 

Polymerizes readily 








'gr , 













126, 













al -w 






2 

2-Broino-4-ethoxyaniline 

160” 




97 








(3-Bromo-p-phenet- 












3 

idine) 

3-Aniinothiophenol 

180-90" 




N,S-di 97 





■ 

Hydrochloride, 232 







di) 







4 

2-n-Butylaniline 

122 5” 



0 953f 

100 

116 7 





Hydrochloride, 137 

5 

2-(2-Aminophenyl)ethyI 

147 8“ 


1 5849” 


103 5 






Hydrochloride, 126 


alcohol 












6 

6-Ainino-3,4'-dimethyl- 

165 7‘ 




104 






Hydrochloride, 


biphenyl 











216-26 

7 

2y2-DiphenylpTopylainine 

179-82” 



1 027'» 

106 7 

82-3 





Hydrochloride, 261 

g 

2-Chloro>4-methoxy' 

156” 




114 






Hydrochloride, 228 


aniline (3-Chloro-/7- 













anisidine) 












9 

2-Aniino$tyrene 

97 8* 


1 6130” 

1 01511 

129 






Polymerizes readily 

10 

2-Aminothiophene 

77 9" 




161 2 

172-3 





Oxidizes rapidly, 













N-2-toiuenesulfonyl 













denv , 183 4 

II 

4,4'-Diamino-23'- 

244” 




N N'-dt 

N,N’-rfi 







dimethylbiphenyl 





253, tetra 

245 












191 


Mi 

■■ 





‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

Boiling 
point, *C 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picratc 

Miscellaneous 

1 

Di-fi-heptylamine 

1 

271 






117-20 


2 

4-Ainlnostyrene 

23 5 

98* 

142 

160-1 





D^l 1 012 n(,' ' 1 625 

3 

3-Bromo-4omethylaniline 

25-6 

254-7 

117-8 

132 







(2-Bromo-/)-toluidine) 










4 

2-Aniino-3-methyipyridine (2> 

26 

224 

64 

220 




229 



Amino-/3-picoline) 










5 

2-Aminothiophenol 

26 

234 

135 

154 










(N,S-di) 

(N,Sndi) 






6 

n-Dodecylamine 

27-8 

247-9 




73 



Hydrochloride, 98, 
Qhloroplatinate, 215 

7 

DL<2,6-Diniethyl-l,2,3,4-tetra- 

31-2 

267 


103-5 





Hydrochloride, 180 3 


hydroquinoline 










8 

5>Bronio-2-inethylaniline 

32 

253 

165 








(4-Bromo-o-toluidine) 


part d 








9 

l-Amino-2-methylnaphthalene (2- 

Methyl- 1-naphthylamine) 

32 


188 

180 






10 

2-Bromoani)ine 

32 

250 

99 

116 



146 

129 










161 



II 

4,4'-Diinethyldibenzylaiiiine 

32 5 

220” 






153 

Nitrosamine, 52, 


0>-Dixylylaminc) 









Hydrochloride, 272 

12 

2>Aniinodibenzyl 

33 

173-83“ 

117 

166 




167-8 

Hydrochloride, 198 

13 

3-lodoaniline 

33 27 

145 6'* 

119 

157 


128 




14 

unsym -Diphenylhydrazine 

34 

220«-5o 

184 

192 






15 

a,a >Dianiino-l,4>diniethylbenzene 

35 


194 (tetra) 

193 




232 



(/>-Xylylenediamine) 




(N,N'-di) 

1 





16 

3-Bromo-S-methylaniline (5-Bromo- 

36 

255 60 

171 2 








m-toluidine) 










17 

4-Aniino-N-niethylaniline 

36 

258 

63 

165 




206 


18 

Pentadecylamine 

36,33 

300 

72 






Hydrochloride, 199 

19 

N-Benzyianiline 

37 

298 

58 

107 

119 

148-9 

103 

48 


20 

3-lodo-4-methylaniline (2-lodo-p- 

37-8 


130 






Oxalate, 103 


toluidine) 










21 

5-Aminoindane (S-Hydnndamine) 

37-8 

247-9"* 

106 

137 






22 

2>Aniino-5,6,7,S-(etrahydronaph- 

38 

275-7"-‘ 

107 

167 




204 



thalene (5,6,7,8-Tetrahydro-2- 
naphthylamme) 










23 

2-Aniino'5-bromonaphthalene (5- 











Bromo-2-napthylamine) 

38 

207 10'“ 

165 

109 




216 

N-Benzal, 63 

24 

2,2-Diphenyle(hylanilne 

38 

180" 

88 

144 5 




!212 3 

Phenylurethdne 191 2, 











Hydrochloride, 256-7 

25 

2^>Dimethyl-1,2,3,4-tetra- 

38-9 



92 




178 



hydroquinoline 










26 

2-lodo-4'niethylaninne (3-Iodo-/>- 

40 


133 

161 





Oxalate, 120, Hydro 


toluidine) 









chloride, 188 

27 

2-Chloro-4,6-dimethylaniline 

40 


205-6 

148 





2-Naphthylthiourea 154 


(5-Chloro-m-4-xylidine) 










28 

2-Amino-6-methylpyridine (6- 

41 

208-9 

90 

90 




202 

Hydrochloride, 155, 


Ammo*a>picoline) 









Chloroplatinate, 218 

29 

4-Amino-N,N-dimethylanillne 

41,53 

262 

132-3 

228 




188 


30 

1,6-Diaminohexane 

(Hexamethylenediamine) 

42 

204-5 

125-7 (di) 

155 (di) 

154(</0 



220 


31 

lp3*Diaminolsopropyl alcohol 

42 

235 






230 

Hydrochloride, 185, 
Chloroplatinate, 240 

32 

4-Amino-3-methylbiphenyl 

43 

190'“ 

165,158 

189 





N“Benzal, 108 

33 

2,4'*Diaminobiphenyl 

45 

363 

202 (di) 

278 (di) 






34 

4-Methylaniline (/>-To)uidine) 

45 

200 

147 

158 

120 

118 

141 

182 


35 

4-Aminothiophenol 

46 

140-5'“ 

154(N-), 

180 (N-) 





Oxidized readily —► 4,4 - 





144(132) 






diaminodiphenyl sulfide. 





(N,S-di) 






104 5 


*Derivative data given in order m.p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
: point, "C 

j ■ ■ 

Acetamide 

Benzamide 

1 Benzene 
sulfon¬ 
amide 

i ^ 
Toluene 

sulfon¬ 

amide 

Phenyl 

1 thiourea 

^ Picrate 

Miscellaneous 

36 

4-Aniinobenzyl cyanide 

46 

1 

97 (mono) 

176-7 




185 

N-Formyi, 135 





l52-3(di) 







37 

2>Aininopropiophenone 

47 

93"“ 

71 

130 





Oxime, 88-9, Semicarba- 











zone, 190, N-Propionyl, 

38 

3-Broino-4-etboxyamHne (2-Bronio- 

47 

189^« 

U4 





178 9 



/?-phenelidine) 










39 

4-Aniino-2-thio€resol 

47 


95 (N-), 






S-Me , 47 





125 











(N,S-di) 







40 

2-lodo<5'methylaniHne (4-1 odo-m- 

48, 38 


151,146 



1 



N-Formyl, 129 


toluidine 










41 

l-AminO'4-fluoronaphthalene 

48 

162'“ 


197 





Hydrochloride, 280 


(4 Fluoro-l naphlhylamme) 










42 

4-Aniinodibenzyl 

48 



170 1 





Hydrochloride. 210, 











Chloropiatmate, 286-9 

43 

3,4-DiinethylaniUne (o-4-XyUdine, 

49 

224 

99 


118 




N-Formyl, 52, Hydro- 


4-Amino-o-xylene) 









chloride, 256 

44 

2-Ethoxy'^-nitroaniline 

49, yei 


64 






N-Me , 59 

45 

Heptadecylamine 

49 

335-40 

62 

91 






46 

2>Aminobiphenyl 

49 

299 

121 

102 





N-Formyl, 75, 











N-Propionyl, 65 

47 

4-Amino-2-methyldiphenylamine 

49 50 

196* 

139 40 






Hydrochloride, 185 7 

48 

2>Bromo>4,6-dimethylaniline 

49 50 


196 7 

186 




122 



(5-Bromo-m-4-xylidine) 










49 

2,5-Dichloroaniline 

50 

251 

132 

120 




86 

Hydrochloride, 191 2 

50 

I'Afninooxindole 

50 


186-7 

189 






51 

I'Amlnonaphthalene (a-naphlhyl- 

50 


159 

160 

167 

157, 

165 

163 



amine) 






147 


181 


52 

l-Aniino-l,2,3-lriazole 

51 



151 




130 

Hydrochloride, 114 

53 

2-Amino-l-melhylnaphthalene ( 1 - 

51 

. 

188 9 

222 







Methyl-2-naphthylamine) 










54 

l-Animo-3-niethy1napbrbalene (3 

51-2 


175 6 

188 9 

i 






Methyl-I naphthylamine) 










55 

l-Aniino'4-niethylnaphthaiene (4 

51-2 

176'' 

166 7 

238-9 





Hydrochloride, 233-4 

1 

Methyl-1-naphihylamme) ' 










56 

4-Chloro-2-methoxyaniline 

52,46 

260 

150 





200 

N-Formyl, 177 8, Hydro- 


(5'Chloro-<?-anisidine) 









chloride, 238 

57 

Indole 

52 

253 

157 8 

68 

254 




N-Nilroso, 171 

58 

2-Aininodiphenylniethane 

52 

190" 

135 

116 





Hydrochloride, 137 

59 

2,2'-Ditolylainine (Di-o- 

52 3 

318 


114-5 







lolylamine) 










60 

4-Animobiphenyl 

53 

302 

171,120 

230 


255 160 



N-Formyl, 172 





(*) 







61 

l,4'Bis-( methylamino )benzene 

53 

150'’ 






186 

N,N'-Dinitroso, 148 


(nm-Dimethyl-p-phenylene- 











diamine) 










62 

Diphenylamine 

53-4 


lOi 

180 

124 

141 

152 

182 


63 

DL-a-Aminobenzyi cyanide 

55 



159 60 




160-1 


64 

4-Methoxy-3<nitroaniline 

57, or 


153 






N-Chloroacetyl, 150, 


(2-Nilro-/)-anisidine) 









N,N-Di-Me , 46, red 

65 

5-BroniO’'2-ethoxyaniline 

57 53 


133 





135 7 



(4-Bromo-<?-phenetidine) 










66 

2-Aniino-5-broniobiphenyl 

57 


130 

162 






67 

4-Methoxyaniline (/?-Anisidine) 

58 

240 

130,127 

154, 157 

95 

114 

157,171 



68 

l-Aniino-7-niethylnaphthalene (7- 

58-9 

162'“ 

182-3 

204 







Methyl-1-naphthylamine) 










69 

4-Bromo-2-melhylaniline 

59 

240 

156-7 

115 







(5-Bromo-<?-toluidine) 











’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point C 

Boiling 
point C 

-1 

Acetamide 

-1 

Benzamide 

Benzene 

sulfon 

amide 

P 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

70 

2-Amino-i chloronaphthalene (I 

59 


147 

98 

131 




N Formyl 136 


Chloro 2 naphlhylamine) 










71 

2 Aminoazobenzene 

59 


126 

122 






72 

1-Amino 2-chloronaphthalene (2 

59 60 


191 








Chloro 1 naphlhylamine) 



(mono) 

88 (i^/) 







73 

5-Methylindole 

60 

267 






151 


74 

2>Aminopyridine 

60 58 

204 

71 

165 (i/i) 




216 7 


75 

3*^3 lndolyl)-propylaniine 

60 4 







145 9 

Hydrochloride 170 










156 


76 

2-Methy)indole 

61 

271 2 






139 

1 3 5 Tnnitrobenzene add 











comp 152 N Formyl 75 

77 

2*lodoaniline 

61 58 


109 

139 




112 

Hydrochloride 153 4 

78 

1 Naphthyl phenyi amine (N 

62 

226' 

115 

157 







Phenyl 1 naphlhylamine) 










79 

3-Chloro>4 methoxyaniiine 

(2 Chloro p amsidine) 

62 


94 





186 


80 

l-Amino-3 chloronaphthalene (3 

Chloro 1 naphlhvlamine) 

62 


197 

162 





Hydrochloride 219 

81 

2-Amino>4,4 -dimethylbiphenvl 

62 3 


118 9 

95 6 






82 

8>Amino-6-methylquinoline 

62 4 


91 2 






1 3 5 Tnnitrobenzene add 


2-Ammo-l bromonaphthalene (I 









comp 139 

83 

63 


mono 140 






N Propionyl 139 


Bromo 2 naphlhylamine) 



dt 105 




i 

1 


N Benza! 93 4 13 5 
Tnniirobenzene add 
comp 192 

84 

l,3~Diaminobenzene (m Phenylene 

63 

282 4 

191 (di) 

240 (di) 

194 

172 


184 



diamine) 



87 9 

125 










(mono) 

(mono) 






85 

2,4-Dichloroaniline 

63 

245 

145 

117 

128 

126 


106 


86 

2>Amino 5 methyinaphthalene 

(5 Melhvl 2 naphlhylamine) 

63 4 


123 4 

155 6 






87 

3-Bromo>4-methoxyaniline 

64 


111 






Hydrochloride 255 


(2 Bromo p anisidine) 










88 

2,5-Diaminotoiuene 

64 

273 4 

220 (di) 

307 

2 mono 

' 2 mono 










147 

150 




89 

3*Aminopyridine 

64 

250 2 

mono 133 

119 








! 


di 88 







90 

9-Aminonuorene 

64 


262 

260 1 





Hydrochloride 255 

91 

4-IVlethylphenylhydrazine 

65 

240 4d 

121 

1 N mono 







ij) Tolylhydrazine) 




68 70 2 

N mono 

146 



1 



92 

4-Aminobenzyl alcohol 

65 


188(0 N 

4 mono 




1 

Hydrochloride 217 





do 

150 






93 

2-Broino-6-methoxyaniline 

65 



90 





Hydrochloride 225 


(3 Bromo o anisidine) 










94 

M-Diainina-2,6-<limethylbenzene 

65 6 


>2(,0 (di) 

232 (227) 





N N Diformyl 220 


(2 4 Diamino m xylene) 




(di) 






95 

Aminoacetamide (Glycineamide) 

65 7 








Hydrochloride 186 9 


% 







i 

Chloroaurate 197 8 Hot 
H 2 O —* glycine + NH 3 

i 

96 

' 2-Aminocyclohexanol 

66 

219 







Hydrochloride 175 











N Phenyl 150 

97 

2>Aniino-5>methylbenzophenone 

66 yel 


159 

118 


i 


145 


98 

4-Bromoaniline 

66 

245 

168 

204 

134 


148 

180 


99 

1,8-Diaminonaphthalene 

66 


311 2{di) 



207 (di) 





•Derivalive data given in order m p crystal color solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, ‘C 

Boiling 
point, ‘C 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

100 

3-Ainino-5-bromopyridine 

66-7 

150'' 

76-8 





212-3 

Chloroaurale, 185 7 





(hyd ) 











127 
(anh ) 







101 

l>Ainmo-8-methyinaph(halene 

(8-Meihy!-l-naphthylamine) 

67 8 ' 

i 


183-4 

195-6 






102 

4>lodoaniiine 

67-8 


184 

222 



153 


N 4-Nitrobenzoyl, 269 











N-Benza). 86 

103 

l>Amino-2,4,S-triinethylbenzeiie 

(Pseudocumidm) 

68 


162 

167 

136 

1 




104 

2,2 '-Diamlnodibenzyl 

68 


249 (di) 

255 (di) 




225 30 


105 

2-Ainino-4-methylnaphthaiene 

(4-MethyU2-naphthylamine) 

68 . 


172 3 

194-5 ! 






106 

3-Nitro-N>inethylafiiline 

68 


95 

105 






107 

l-Aniino-3-brofnonaphthalene 
(3-Bromo-1 ‘naphthylainine) 

70 


174 

166 





Hydrochloride, 247 

108 

l-Ainino-5<methyl>l,23*trtazoie 

70 



158,138 





N-Benzal,67 8, Hydro- 






(di) 

1 




chloride, 138 

109 

8-Amtnoquinollne 

70, 65, 


103 

98 


154-6 



Hydrochloride. 208 9 



yel 









110 

2>Nitroanilme 

71, 


92. 94 

98,110 

104 

142 


73 




golden- 

yel 

1 








111 

3,4-Dianiinotriphenylfnethane 

71 2 

i 

226 (di) 

243 (di) 






112 

4-Chioroaniline I 

72 


179,172 

192 

122 

95, 119 

152 

1 


113 

8-Ainino.6'Chloroquinoline 

73 








Hydrochloride 208 











Chloropldlinale, 212, 
Melhiodide, 178 

114 

4-Aininophenylurelhane 

73-4 


202,181 

230 





Hydrochloride, 242 


(N-carbethoxy-1,4- 

diaminobenzene) 










IIS 

4-Aininodiphenylanitne 

75 (anh ) 


158 

203 






116 

3,5'DiineChylindole 

75 

278 






180 


117 

Duridine (3*Am ino-1,2,4,5- 
teiramethylbenzene) 

75 

261 

207 






Hydrochloride, 260 

118 

l-Ainino-3,4,5-trimetbylbenzene 

75 

240 

163 4 






N-Formyl, 98 

119 

2-Aniino-1,4-dimethylnaphthalene 

75 

333 

219-20 








(l,4-Dimelhyl-2-naphthylamjne) 






! 




120 

4-Mtroniesidine (2-Amino-4. 

75 


191 

169' 

163 






nitromesiiylene) 










121 

2-IVIeChoxy-6-niCroannine 

76, yel 


158-9 






N-Me , 58, red 


(3-Nitro-o-anisidine) 





1 




122 

2-Bromo-1,4-d iaminobenzene 

76 


200 (di) 

235(di) 







(2-Brom o-/7-pheny lenediam me) 










123 

4,6-Dinielhyl-2-nitroaniline 

76, 70 

1 

176, 173 

185 







(5-Nitro-m-4-xylidine) 




1 

1 


1 



124 

l>Ammo-5-inethylnaphChalene 

77-8 


194-5 

173-4 




2 l0d 



(5-Methyl-1 -naphthylamine) 










125 

2,4,6-Trichloroaniline 

78 

263 

204, 206 

174 

152-4 



83 


126 

4-Methyi-3<mtroantUne 

78 


148 

172 

160 

164 

171 




(2-Nitro-/7-toIuidine) 










127 

2,4-Dibromoaniline 

79 


146 

134 


134 


124 


128 

1-Naphthyl 4-tolyl amine 

79 

1 

124 

140 






129 

2-Aminodiphenylamine 

79-80 


121 (2-N-) 

136 (2-N-) 






130 

2,4-Diaminophenol (4-Hydroxy-m- 

79-80 


220-2 

253 (di) 




120 



phenylenediamine) 

! 

i 

(2,4-N-) 

180-2 

(rn) 





1 


131 

4-Aminopyrazole 

80-2 



173 (di) 




193-4 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Acetamide 

Benzamide 

Benzene 

sulfon 

amide 

P' 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

132 

4>Bromo>3>inethylaniline 

81 

240 

103-4 






N,N-Di-Me,55 


(6-Bromo-m-toluidme) 










133 

2,2'-Diaminodibenzyl sulfide 

81 


209 (rfi) 





203 4 

N,N'-Diformyl, 163 

134 

2,2'-Dlaminobiphenyl 

81 

162* 

mono 89, 

159(2-N-) 





N,N'-Diformyl, 137 





di 161 

190 (.70 






135 

3>Ainmoacenaphthene 

81 


192 3,al 

209, al 




221 

N-Formyl, 151, Ale, 











FeCU bl -vlt col 

136 

2'Aniinobenzyl alcohol 

82 

270 80 

N-mono 

O- 198-9 




110 

Hydrochloride, 108 




part d 

114 







137 

l-Amino-l 3id-triazole 

82 3 







194-5 

Hydrochloride, 153, 
N-Formyl, 117, Chloro- 
platinate, 230 

138 

4-Chloro-3-methylannine 

83 


91 

119 





2-Naphthylthiourea, 158 


(6 Chloro-m-toluidine) 










139 

2,6-Dibromoaniline 

83-4 

262-4 

210 





123-4 


140 

5>Chloro>2-inethoxyaniline 

84 


104 

77 8 




194 



(4-Chloro-o*anisidine) 










141 

4-Aminotrlphenylmethane 

84, bz 

248'" 

168 

198 





N,N-Di-Me , 132 

142 

l>Amino-3’iodonaphthalene 

(3-lodo-l-naphthyiamine) 

84 


207 

174 






143 

4-Aininobutyrophenone 

84 


142 






Hydrochloride, 178 

144 

4,4'-Diaminodiphenyl disulfide 

85,yel , 


205 (di) 






N,N'-Dicarbethoxy, 136-7 



106 









145 

7>Methylindole 

85 

266 


84 




176 


146 

2-Amino>4-bromobenzaldehyde 

85 








Oxime, 194, Phenylhydra- 











zone, 215 

147 

2,2'>Diammodiphenyl sulfide 

85 6 


\ 60 (dt) 

162 i(di) 






148 

4*Aminoveratrol (3,4*Dimethoxy- 

85 6 

174 6 

133 

177 





Chloroplatinate, 227 


aniline) 










149 

2-Aminophenanthrene 

85, pa 


225 

216 








yel 









150 

4-Aminobenzonitrile 

86 


205 

170 




150 

N-Formyl, 188-9, 

''151 










N-Propionyl, 169 

4>Io<lo-2-methylanilin« (5-lodo-o- 

87 92 


170,162 

184 




189 

N-Benzal, 55, Phenyl- 

\l52. 

toluidine) 

4-Amlnoacenaphthene 

87 


175 6 

196 




190- 

urethane, 232 










200 


\153. 

3-Aininoacetanilide 

87 9 


191 



241 




-.\54. 
) 155. 

3-Aminophenanthrene 

87 5 


200-1 

213 






4-Amino-3-inethyl-l-phenylpyrazole 

88 

312 

94 5 

181 




138 

N-Formyl, 112 (anh ), 81 





(hyd), 






(hyd ), Chloroplatinate, 

'Nso. 




120 (anh ) 






226 

2-Hydroxy-3-inethylaniline 

89 


N-mono 






N-AcetylofMe eth , 100 

^ 157. 

(3-Amino-o-cresol) 



78-9 







3,4-Diaminotoluene 

89 90 

265 

210 (rf/), 

263-4 (rfi) 

178-9 

4-mono 




\ 158) 




95(3-N), 
131 (4-N) 


(di) 

140 




2-Nitrophenyihydrazine 

90, red 


140 \,di 

166 





N-Formyl, 177 





57 8 







'''159‘ 

2,2'-Diaininodibenzyl disulfide 

90-1 


202-5 (di) 






N,N'-Dipropionyl, 190-1 

^160‘ 

4-Chloro-13-diamlnobenzene 

91 


242 (di) 

178 (A) 


215 




N61i 

l-Amino-2,6-dimethylnaphthalene 

(2,6-Dimethyl-l-naphthylamine) 

91 


211 

219-20 






\162. 

l-Aniino-4-mercaptonaphtha1ene 

91 3 


N-/WO/IO 






S-Me , 54 

\ 163< 

(4-Amino-1 -thionaphthol) 



173 







2-Methyl-3-nitroaniline 

(6-Nitro-o-toluidjne) 

92 97 


158 

168 







M64 

2-Methyl-6-nUioaniline 

(3-Nitro-o-toluidine) 

92 

305d 

158 

167 





1-Naphthylthiourea, 171 


♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, ’C 


Acetamide 

Benzamide 

Benzene 

sulfon 

amide 

P‘ 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

165* 

3>Bromo-2-hydroxy-5-methylaniline 

93 


^-mono 

N-mono 

N- 






(3-Amino-5-bromo-/)-cresol) 



129 di 

185 di 

mono 









169 

166 

157 

di 230 





1665 

4-Qiloro-2,6'dibroinoaniline 

93 


226 

194 






167- 

2,2'-Dianiinadiphenyl disulOde 

93 


156 (di) 





141 (di) 


168' 

X.18-Diaminaoctadecane 

93 



l50(</() 





Hydrochloride >225 

169 

4,4 -Diaminodiphenylmethane 

93 

232» 

236(</<) 






N.N -Dibenzai, 130 





(228) 







170 

3-INitC0phenylhydrazine 

93, yel 


145 150 

151 153 










(</i) 

(di) 






171 

7'Aniirioqiiinolme 

93 4 


167 

189 





Chloroplatinate, 225 



(anh ), 

73 

i 

1 










(hyd ) 









' 172 

2-Aniinodibenzfuran 

94 


178 83(<//) 

201 






173 

3-Aminoquinoline 

94 84 


172 167 





210 


174 

7-Aiiiino-2,4-dimethylquinoline 

94 100 


212 





215 7 


175 

Skatole (3 Methylindoie) ' 

95 

267 

68 





170 1 

Hydrochloride, 167 8, 











N-Propionyl, 45 

176 

2^(3lJ,nro 4-,6 dibromixaiiiliii^ 

95 


227 

192 






177 

4-Hydroxybenzylainine 

95 








Hydrochloride, 195, 











N-AcetylofMe ether, 96 

178 

1-Aiiiino-4,5~dimethy 1'1,2 p3~ 

95 







124 5 

Hydrochloride 131, 


triazole ^ 






1 


1 

Chloroplatinate, 215 

179 

l-Amino-S-hydroxynaphthalene j 

95-7 


N-mono 

N-/WO/IO 


N 


163 4 

N-Formyl, 140 50 


(8 Hydroxy-l-naphthyiamme 



181 

193, 


mono 





8 Amino-l-naphthol) 



N Odi 

N,0-</; 


189 








118 

206 






180 

5-Aiiiino-2-methylpyridine 

(5 Amino-a-picoline) 

96 


126 

111 




201 

Dihydrochloride, 215 8 

181 

4,4'-Diamino-33'-dimethyl- 
diphenyl sulfide 

96 


L; 220 

di 233 




186 (di) 

Dihydrochlonde, 248-9 

182 

6,6'-Dlaiiiino<3p3''dime(hyl- 

96 


'226(d;) 





199 

Dihydrochloride, 248 9 


diphenylmethane 



152 

{tetra) 







183 

N-Ethyi-4-nitroanUine 

96 


119 

98 


107 




184 

2,4-Di-iodoaiiiline 

96 


141 171 

181 






185 

l-Amino-8-nitronaphthalene 

(8-Nitro-l-naphthylamine) 

97, red 


191 


194 





186 

3-Aminobenzyl alcohol 

97 


N mono 

N-mo/io 


1 








106-7 

115 

N,0-i/r 

113 4 






187 

5>Bromo-2-methoxyaniline 

97-8 


160 

108 



j 




(4-Bromo-o-anisidine) 










188 

2-Ainino-4-inethylpyridine 

98 


102-3 

114,182 3 




227 



(2-Amino--y-picolme) 




(do 






189 

2-Aininophenacyl alcohol 

98 


U-mono 

N,0-</; 





Phenylhydrazone, 198 





141 

167 






190 

l-Amino-4-chloronaphlhalene 

(4-Chloro-1 -naphthyUmine) 

98 


186 







191 

1,2-DiaininonaphthaleiK 

98 


234 (di) 

291 (di) 

\-mono 











215 





192 

4-Aniino-4'-methylbiphenyl 

99 

190" 

221 






Hydrochloride, 280 3 

193 

3-Aiiiinoacetophenone 

99 


128-9 



130 



Semicarbazone, 196 

194 

2,4-Diaminotoluene 

99 


N,N'-</( 

124 (di) 

2-mono 

A-mono 








224 


138, 

160, 










2.4-di 

2,4-d, 










192 

192-3 





* Derivative data given in order, m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c)Solids(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, 'C 

Boiling 
point, ‘C 

Acetamide 

Benzamtde 

Benzene 

sulfon 

amide 

P 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picratc 

Miscellaneous 

226 

S-Aminoquinoline 

no 

310 

178 



203 4 




227 

4-Amino-2-nitrostilbene 

no 1 , 


192 3 






Hydrochloride, 223 



dk red 









228 

3-Aininocainphor 

110 5 


121 

141 




191 

Oxime, 145, N-Formyl, 87 

229 

4-Bromo-2-nitroaniline 

111 , or 


104 

137-8 





N-Me , 102, N-Et ,91 

230 

3'-Ainino-4-methylbenzophenone 

111 


139 






Oxime, 146, Hydrochio- 











ride, 198 

231 

4-Amino-3-inethylbenzophenone 

112 , pa 


175 

158 





N-Propionyl, 128 



yel 









232 

2-Aminonaphthalene (/S- 

112 


132 

162 

102 

133 

129 

195 



Ndphthylamme) 










233 

/3-Aminopropiophenone (1 -Ammo- 

112 4 


90-1 

104-5 




164 5 

Hydrochloride, I87,Chlo- 


ethyl phenyl ketone) 

(unst) 




i 




roplatinate, 205 

234 

2'Hydroxybenzylaniline 

113 


93 






Hydrochloride, Ul.ChIo- 








1 

! 


roplatinate, 184 

235 

4-Ethoxy>2-nitroannme (3-Nitro 

113, 108, 


104 


72 

94 





/)-phenetidine) 

red 









236 

5-Bromo-2-hydroxy’3-methyi- 

113 


N-mono 

N~mono 







aniline 



119 di 

200 

195 






237 

3-Nttroaniline 

114 


mono 155, 

155, 150 

136 

138 

160 

143 






di 76 

(di) 






238 

6-Aminoquinoiine 

114 


mono 138 

169 


193 



Methiodide, 199 



(anh ) 


di 75 







239 

m-2,5-Diniethylpiperazihe 

114 

162 


ISHdi) 


146-7 



N,N'-Dinitroso, 95 








(d,) 




240 

3-Amino«2-phenylquinoline 

115 6 

223’ 

mono 124 

179 80 




194 5 

Methiodide, 238, Ethio- 





d, 173 






dide, 202 

241 

5-Amino-3>methyUl-phenylpyrazole 

116 

333 

no 





160 2 

Hydrochloride, 199 200 

242 

4-Aminotriphenylcarbinol 

116 


176 






N,N-Dimethyl, 92-3 

243 

5-Bromo-2-hydroxy'4-methyl- 

116 


N-mono 

N-mono 







aniline 



m.di 

188 

1 223 






244 

4-Chloro«2*nitroaniiine 

116-7, 


104 



no 






yel 









245 

4-MethyU2>nitroaniline (3-Nitro- 
/)-toluidine) 

117 


99 

148 

102 

146 



Hydrochloride, 170 1 

246 

5-Amino-2-methylquinoline 

117 8 


205 






N-Cinnamoyl, 257 


(5-Aminoquinaldine) 

(anh ), 











1 grnsh 









247 

irafi5'2,5-Dimethylpiperazine 

118 

152 


228 9(dt) 


225 (di) 



N,N'-Dinitroso, 174 

248 

23«4,6-Tetrabromoaniline 

118 


228-9 






1,3,5-Trinitrobenzene add 
comp , 108 

249 

2-Methoxy-5-nitroaniline (4-NitrO' 

118, or- 


175 6 

160-1 

i 

128 



N-Me, 87 


o-anisidine) 

red 









250 

4-Hydroxypyra2ole 

118 



109 (</i) 




129 


251 

2-Amino-5,4'-dimethylazobenzene 

118-9, 


157 

135 





N-Carbethoxy, 94 



or -red 






1 



252 

l-Amino-S-nitronaphthalene 

(5-Nitro-l-naphthylamine) 

119, red 


220 


183 




N-Formyl, 199 

253 

S-Hydroxy-2,4,6-tribroinaaniline 

119 


0,N,N- 



145 7 








in 136 







254 

1,4-Diaminonaph(halene 

120 


303 (di) 

mono 


mono 









186. di 


187 8 









280 






255 

1,9-Diaminofluorene 

120 


293 (di) 

abl 310 




205 







(di) 






256 

2>{a?>Aminoethyl )-indoie 

120 



173 4 





N-Benzai, 122 


(2-(2-lndolyl)-ethylamme) 










257 

2,2'-Diamino-4,4'-dimethylbi- 

phenyl 

120 


189 (di) 

170 (di) 





N,N'-Diformyl, 185 


♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVni. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, ‘C 

Acetamide 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrale 

Miscellaneous 

258 

2,6<Diaminopyridine 

121 


203 (r/i) 

I76(r/r) 




240 


259 

ci5>4,4'-Dianiinostilbene 

121 ,pa 


I72(r//) 

253 (di) 








yel 









260 

4-Aminobenzhydrol 

121 



145 





Hydrochloride. 270 3 

261 

3-Amino.6-hydroxyacetophenone 

121 110 


N*morto 






Oxime, 201 El eth . 60 



yel 


165 A 

174 







262 

2>Aminotriphenylcarbinol 

121 


192 





122 3 


263 

S-Hydroxyaniline (3-Amino- 

122 


mono 

N-mo/io 


157 

156 




phenol) 



148 di 

174 










101 

198 204 






264 

2,4,6>Tribroinoaniline 

122 119 


232 






N-Formyl 222 

265 

4-Amino-2>hydroxyacetophenone 

122 3 


\^~mono 

91 






N,N-Di Me 120 

266 

1-A minoisoquinoUne 

122 3 






290 1 

Hydrochloride, 233 












267 

3,4,5-T ribromoaniline 

123 


255 6 

210 






268 

4,4'<Diamino-2,2 >diniethyl- 

123 


228 (r/i) 





216 



diphenylmethane 










269 

c/5-2,2'-Dianiinos(ilbene 

123, 107. 


2l4-5(r/i) 





155-6 

Hydrochloride 230 



red 









270 

2,4-Dimethyl-5'nitroaniline 

123 


159 

200 

149 

192 




271 

2-Aniino-4-nitrobenzaldehyde 

124 








Oxime. 193 Semicarba- 











zone, 390 Anil, 147, red 

272 

4-Ammobenzophenone 

124 


153 

152 





N-Propionyl 139 

273. 

7'Amino-8-hydroxyquinoline 

124, hr 


H-mono 











177 







274 

2'Amino>5'nkrobiphenyl 

125, yel 


133 



169 


1 


275 

3'Hydroxy-4-methoxvaniline 

125 7 


N-mo/io 

N,0-r// 







(4-Aminoguaiacoi) 



116 9 

162 4 






276 

2>AniinO'l-nitronaphthalene 

126, or - 


123 

168 

156 






(l-Nitro-2-naphthylamine) 

yel 





, 




mm 

4>Aniinoazobenzene 

126 


146 

211 





N-propionvl, 170 


Hydrazobenzene 

126 7 


mono 159, 

\mono 







1 



di 105 

126, bz 
di 162 






279 

5*Chloro>2-nUroaniiine 

126 5 


121 






N-Me , 107 N,N-Di-Me , 



gold- 








49 



yel 









280 

Benzidine 

127 


in(di) 

352 (dr) 

232 (rfi) 

243 (ift) 








199 

203 5 










(mono) 

{mono) 






281 

2-Aminopyrimidine 

127 8 







237-8 

Chloroplatinate, 216 











Hydrochloride, 196 

282 

2-Aniino-6-bromonaphthaiene 

(6 Bromo-2-naphthyldmine) 

128 


192 

218 






283 

S-Bromo-2-hydroxyaniline 

128,88 


177 9 






Me eth , 97 8 


(2-Amino-4-bromophenol) 










284 

5*Aminoi$oquinoline 

128 








Methiodide, 228 











Ethiodide. 216 

285 

2-Aminovantllin (2-Amino- 

128 9 


97 






Oxime, 151 2, Phenyl- 


4-hydroxy-3-methoxybenza\de- 

hvde) 









hydrazone, 165 

286 

2-Amino-3,7>dimeChylnaphthalene 

129,134 


231 






Hydrochloride, 275 


7-Dimelhyl-2-naphthylamine) 










287 

4-IVIethoxV'2-nitroaniline 

129, 123, 


1 17, yel 

140 





N-4-Nilrobenzoyl, 204 


(^-Nilro-/)-anisidine) 

dk red 









288 

2<Aminotriphenylmethane 

129 


154 5 






N-Me , 130-2 


•[)en\alne data given in order ni p crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Acetamide 

1 

Benzamide 

Benzene 

sulfon 

amide 

P 

Toluene 

sulfon 

Phenyl 

thiourea 

Picrate 

Miscellaneous 







amide 




289 

2-Aminoquinoline 

129 







255-6 

Methiodide, 247, Elhio- 











dide, 232, i ,3,5-Trinitro- 
benzene add comp , 186, 
red 

290 

4,4'-Dianiino-33'-diniethyl- 

129 


mono 103 

198 





N,N'-Diformyl,254 


biphenyl (o-Tohdine) 



(hyd ), 

(mono). 





1 Naphthylthiourea, 167, 





di 315 

tetra 211 

265 (di) 





3-Nilrophlhaiimide, 185 

291 

2,4-Diaminodiphenylanime 

130 


188 (</0 

2-mono 











213 






292 

3-Aminocoumann 

130, yel 


201 2 

173 






293 

2-Methyi-4-nitroaniime (5-Nitro- 

130 


202 

1 

158 

174 



l-Naphthylthiourea 165 


t)-toluidine) 



i 







294 

2>AminO'4-chloropyridine 

130 1 


115-6 

mono 120 ; 




243 






! 

di 165 






295 

4-Hydroxy-3-nitroaniline 

131, 127, 


N~mono 






N-Me ,113 Et eth ,40 



red 


157 8 







296 

4-Bromo-3-nitroaniline 

131 2 


146 






N,N -Di-Me,72 

297 

2*Aniinobenzothiazole 

132, 129 


186 

186 




256 


298 

2-Amino-4-methylqulnoline 

133 

320 






abt 

N-Phenyl, 129, Chloro- 










250 

platinate, 230 

299 

2,2'-Dianiinobenzophenone 

133, pa 


168(154) 





164 




yel 


(d‘) 







300 

2,2'>Diaminoazobenzene 

134, red 


271 (di) 







301 

3,5-Dimethyl-2-hydroxyaniline 

134-5 


N-mono 

154 





N-Formyl, 68 





96 

(0,N-</() 






302 

2-Hydroxy-5-niethylanillne 

135 


N-mono 

N-mono 





N-Propionyi, 95 6, 


(4-Hydroxy-m-toluidine) 



160, 

191, 





N,0-Dipropionyl, 91 2 





N,0-d( 

N,0-di 










145 

190 






303 

3-Methyl-4-nitroanlline (6-Nitro- 

135 


102 






2-Naphthylthiourea, 159 


m-toluidine) 










304 

2'Animo-3^methylnaphthalene 

(3-MethyI-2-naphthylamine) 

135 


181-2 

190 






305 

2-Aniinoacenaphthene 

135 







260, 

Hydrochloride, 270 










yel, 











eth 


306 

DL>2y2'-DiaminO’^,6'-dimethyl- 

136 


205(</() 

182(<//) 


162 3 





biphenyl 






(di) 




307 

l,4-Diainino-2-nitrobenzene 

137, bik 


\-mono 

4‘mono 





l,4-Di-4-nitrobenzoyl, 


(2-Nitro-/7-phenylenediamine) 



162,4- 

236 





>305 





mono 











189, </; 

186 







308 

9-Aminophenanthrene 

137 8, 


207 8 

199 




190 




104 









309 

4,4'-Dianiino-3t3'-dimethoxy> 

137-8 


242 (di) 

236 (</i) 




22i(di) 



biphenyl (Dianisidine) 










310 

3,5-Diniethyi-4-hydroxyaniline 

137-8 


160 (di) 






Me eth , 66 


(5-Ainino-2-hydroxy-m-xylene) 










311 

2,6>Dinitroaniline 

138 


197 







312 

2-(4-Anilnophenyl)-quinoline 

138 


mono 189, 

234 





Methiodide, 220, N-Me , 82, 











N-Formyl, 160 

313 

2*Aniino-3,6-dimethylnaphthalene 

(3,6-Dimethyl-2-naphthylamine) 

139 








Hydrochloride, 283 

314 

2-IV1ethoxy>4-nitroaniline 

139-40, 



150 

181 

175, 170 





(5'Nitro-o-anisidine) 

pa yel 









315 

4-Aniinopropiophenone 

140 



190 





Oxime, 153 

316 

4-Aniino-3-nitrobenzophenone 

140, 135, 



154 5 





N,N-Di-Me , I16,N-Et, 



yel 








100 


'Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Acetamide 

Bcnzamide 

Benzene 
sulfon 
. amide 

P- 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

317 

2-Amino-4*inethyldiphenylamine 

140 



161 





Hydrochloride, 200 

318 

1,4-Diamiiiobenzene (p-Phenylene* 

140, 147 

267 

mono 

mono 128 

247 (di) 

266 (di) 



3,5 Dmitrobenzoate, 178 


diamine) 



162 3 
di 304 

di 300 






319 

l-Hydroxy-S-nitroaniline 

142 3 



>200 


122 (0-) 



Me cth 118 Et eth . 99 



(anh ) 











80-90 
(hyd ), 


220 









or 









320 

2-Ainin(M'nUro$tilbene 

142 3, 


N-mo/io 






Hydrochloride, 219 



red 


220 yel , 
al 

N-mo/io 







321 

S'Amino-S'hydroxyquinoline 

143 


205 (O, 





Me eth . 156. yel 





221 2, 
al .N.O- 
di 206 7, 
al 

N-rfi) 






322 

l>Amino-2'nitronaphthalene 

144,red- 


199 

175 





N-Et ,77,red 


(2-Nitro-l-naphthylamme) 

yel 









323 

2>Amino-5'nltronaphthalene 

144, red 


186 

182 







(5-Nitro-2-naphthyiamine) 










324 

5'Hydroxy-2-methylaniline 

144 


N-mo/io 


183 (N-) 






(4-Hydroxy*o-toluidine) 



178 

N,0-rf; 

128 







325 

2,5'Dimethyl-4-nitroaniline 

144-5 


168-9 


162 

185 





(5-Nitro-;7-2-xylidine) 










326 

4-Ainin<M'>bromobiphenyl 

145 


247 



174 




327 

] 'A minophenanthrene 

146 


220 





204 


328 

3,5-Dihydroxyaniline (5-Amino- 

146-52 


119 21 






Di Me eth , 46 Picrate of 


resorcinol) 



(in) 






Di-Me eth , 167-70 

329 

4-Amino-2-chiorobenzaldehyde 

147, yel 


152 






N,N’-Di-Me ,82,N-Et , 











101 

330 

4-Nitroaniline 

147 8, 


215 

199,203 

139 

191 


100 

1-Naphthylthiourea, 187 



yel 



(di) 






331 

S-Amino-S-methyl-] 4,4-triazole 

148 


>270 

285 90 




225 


332 

24'-Dihydroxyhydrazobenzene 

148 



|g6(i/i) 





Di-Me eth , 102 

333 

7-Amino-2-methylquinoiine 

148 



172 3 




213-4 




(anh ) 









334 

4,4'-DiaiiiiRO-2,2'-diinethyl 

148, 


281 (A) 

290 







azoxybenzene 

gold- 











yel 









335 

4-Bromo-3-hydroxyaniline 

150 


210-2 



135-6 











(0-) 




336 

3-Aniino-I-phenyl-14.4-triazole 

150 


i-mono 





220 

Hydrochloride, 187 





168,3,3- 
di 118 







337 

4-Aniinochalcone (4-AminobenzaU 

151, 


179 






Oxime, 139 


acetophenone) 

golden 









338 

4-Aininopyrimidine 

151-2 


202 


„ 



226 

N-Me , 74-5, N-Phenyl, 











142-3 

339 

Pentamethylaniline 

151-2 

277-8 

213 






N-Formyl, 217, N-Me , 60, 











N,N-Di-Me,53-4 

340 

N-Methyl-4-nitroaniline 

152 


153 

112 

121 





341 

5-Broino-2-iiitroaniHoe 

152,red- 
yel 


139 






N-Me, 115, N-Et, 90 

342 

3-Qiloro>4'hydroxyaniline 

153 


f^-mono 



116-7 



Me eth , 62 





144, </( 

124 



(0-) 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Acetamide 

Bcnzamide 

Benzene 

suifon 

amide 

P 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

343 

4-Chloro-2-hydroxyaniline 

154 


l40(</() 






Hydrochloride, 226 7, 

Benzyl eth , 46 7 Me 
elh . 52 

344 ! 

4-Aminoquinolme ( 7 -AminO' 

154 


178 





274 

Methiodide, 224, Ethio- 


quinoline) 

(anh ) 








dide, 232 

345 

3-Aniinobenzopyrazole 

154 


177 S(di) 

m{di) 






346 

2,S-Dihydroxy-4-ni(roaniline 

154, red 


mono 226 






Di Me eth , 158 


(2-Amino-5 nitrohydroqu\none) 



di 183 4 







347 

4-H ydroxy-2-ni(roaniline 

154 , red 


t^-mono 






Me eth ,129 123 





218 

N O-di 

146 





i 


348 

3-Aminotriphenylcarbinol 

155 


164 






0,N,N-Trimethyl, 81 

349 

L-2,2'-Dianiino-6,6>diniethyl- 

biphenyl 

156 


205 (di) 

112 (di) 

1 






350 

3,3'-Diaminoazobenzene 

156 140, 
or -yel 


212 (di) 

286 (</i) 






351 

5-Amjno-l-phenyl<'l,2*4-triazole 

157 







175 

Chloroplatinate, 197 

352 

4-NUrophenyihydrazine 

157,or - 


205 

193 




119 20 




red 









353 

4-Ammopyridine(7-Amino 

158 


150(anh ) 

202 




215 6 



pyridine) 










354 

4,4'-Dianiino>3,3'-dimethyl- 

158 9 


224 (r/i) 

215 (di) 

i 



192-3 



diphenylmethane 



119 

(tetra) 







i M 

2>Ammo-8-nitroqutnoline 

159 


211 

166 




257 


1 g 

3-Ammo-1,2,4-triazole 

159 







231 

Hydrochloride, 153 

1 n 

2-Amino-4'-nitrobiphenyl 

159, or - 


199 



163 






red 









358 

3-Amino-2-methylquinoIme 

159 60 

270 

165 

161 




235 

N-Formyi, 163 

359 

»l-Ammo-4-hydroxy-3-nitro- 

160, ma- 


250, 238 

330 







naphthalene (4-Hydroxy-3-nilro-1 - 
naphlhylamine) 

roon 









360 

2,4-DUiydroxy-5-nitroaniline 

160-1, 


N-mono 






Di-Me eth , 136 7 



red 


261 in 

176 







361 

l,3-Diamino-4-nitrobenzene 

161 157, 


1 -mono 

222(A) 


169(A) 



N,N,N',N'-Teiramethyl, 


(4-Niiro-m-phenylenediamine) 

yel red 


200 1 , 3 - 

di 246 






81 

362 

3-Hydroxy-4-methylaniline 

161 


N -mono 



111-2 



N-Chloroacetyl, 154 5 


(2-Hydroxy-/7-loluidine) 



225 di 

132 3 



(0-) 




363 

2-Hydroxy-4-methylaniline 

162 


t^-mono 

>U-mono 







(3-Hydroxy-^-toluidine) 



171 

169, 

N,0-A 

162 






364 

4-AminoaceCanilide 

162 


304 







365 

3-Hydroxy-4-nltroaniline 

162, 158, 


U-mono 






Me eth , 169, 161 



or -yel 


221 . 

U.O-di 

149 







366 

2,4-Dimethy|.6-hydroxyaniline 

163 


mono 

H-mono 





Me elh , 150 





186 7. 

211 , 










<7i 87 8 

N,0-A 

148 9 






367 

2-Aminofliiorenone 

163, vlt- 


227 






Hydrazone, 209, N-Car- 



red 








bethoxy, 167 8 

368 

l-t2-Ammoethyl)-4-hydroxybenzene 

164 



N-mono 




206 



(4-(2-Aminoethyl)phenol, 




162, A 







Tyramine) 


1 


172 



1 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point, *C 

Acetamide 

Benzamide 

Benzene 

sulfon' 

amide 

P’ 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

359 

4-Aminophenacyl alcohol 

165, yd 


N-mofio 

188(0-) 





Phenylhydrazone, 199 





176 7,0- 

mono 

130 

N,0-r// 

162 







370 

3-Broino-4-hydroxyanillne 

165 155, 



N*mono 








pa br 


157 

184 5. 
di 192 






371 

2,7-Dianiinonaphthalene 

166 


261 (di) 

267 (di) 




210 











(di) 


372 

4-Ammo-4'-iodobiphenyl 

166-7, 








N-Benzal, 209, N-Pipero- 



159 








nylidme, 150 1, Hydro- 



yel 








chloride, 295 

373 

4-Ainino-3-nitrobiphenyl 

167,red 


132 

143 





N-Me , 112 

374 

l,2>Diamino-4-hydroxybenzene 

167-8 


\.2-di 

\.2-di 







(3,4-Diaminophenol) 



205 7 

i 

203 

in 225 






375 

4,4'-Diaminotriphenylcarbmol 

168 s h , 


4,4'-<// 






Me eth , 162 



175r h 


267 







375 

4-Ainino>2-phenylquinoline 

168 


108,117 

182 





Methiodide, 274, Ethio- 





(di) 






dide, 244, N-Formyl, 275 

377 

2,6>Dinitro-4-inethylaniIme 

168, 172 


195 

186 






378 

4-Ainino-2-inethylquinoUne 

168 

333 






197 9 

N-Phenyl, 150,Chloro- 











platinate, 223 

379 

6>Aininocoumarm 

168-70, 


216-7 

173 

159 




N-Formyl, 175-6 



yel 









380 

Picramicacid (3,5-Dinitro-2- 

169, red 


N-morto 

N^mono 


191 





hydroxyaniline) 



201 , 

300 










O- 193 

O- 218 






381 

33 -Diaminobenzophenone 

173, yel 


226-7 (di) 






Oxime, 177-8 

382 

4,5-Diinethyi'2-hydroxyaniline 

173 5 



l^-mono 










191. 

195 6, 










N,0-rf; 

N,0-d/ 










157 

152 3 






383 

2-Hydroxyaniline 

174 


I mono 209 

N-mono 

141 

146 








20\.di 

165 









1 

124 

O- 185 






384 

4-Hydroxy-3-inethylaniline 

175 


\^-mono 

N,0-(/i 


109-10 








179 

194 


(0-) 




385 

6-Ainino-S,7-diinethylquinoline 

175 

>300 

,212 





182 


386 

4,4'-Diaminodiphenyl sulfone 

175-5 


286 (i/i) 






N,N'-Di-Me , 179-80, 











N,N-Tetramethyl. 260 

387 

//'anj>2,2'-Diaiiiinostilbene 

176, 168, 
gold- 
yel 


204 (di) 





209 

Hydrochloride, 267 

388 

6>Amino-5-nitroquinoline 

178, 174, 





168 


270 




yel 









389 

6-Aininothyinof 

178 9 


N-wo/io 

61-mono 





Oxid -*■ thymoquinone. 





74.in 91 

178-9, 

N,0-rf( 

166 7 



1 


45 5 

390 

4-Hydroxy-2-methylaniline 

179 


N-/WO/IO 

92(0-) 





Hydrochloride, 215 


(5-Hydroxy-o-toluidine) 



130 







391 

2,4-Dinitroaniline 

180,188 


120 



219 




392 

l-Aniino-4-chloroanthraquinone 

180, red 


203-4 






N,N-Di-Me , 172 

393 

2,6-Dimethyl-4-hydroxyaniline 

181 


178-80 






N-Benzal, 104-5, N-Me , 

43, N-Et, 161-2 

394 

4-Aiiiino-2,6-dimethylpyrimidine 

183 







214 

N-Phenyl, 104 

395 

4-Aminobenzainide 

183, yel 


275 






N-Chloroacetyl, 241 3 


•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

H 

Benzamide 

Benzene 

sulfon¬ 

amide 

P- 

Toluene 

sulfon 

amide 

Phenyl I 
thiourea 

1 

Picrate 

Miscellaneous 

396 

4-Hydroxyanilme (4-Amino- 

184, 186 


IBMB 

N-mo/io 

125 

N-mono 

1 

150 


3,5-Dinitrobenzoale, 178 


phenol) 



168 

216-7. 


252-4, 








(mono) 

N,0-d/ 

234 


O- 142 




397 

l-Aniino-3-hydroxynaphthalene 

185 


l^-mono 

309 (0,N- 


137(0-) 





(3-Hydroxy-l-naphthylaniine) 



179 

di) 



1 



398 

S-Nydroxy-Z-nitroaniline 

185 6, 


N-mono 






Me eih . 131, br, Et eth , 



or 


266 






105. yel 

399 

6,6'-Diamino-33'-<liinethyl 

185-6 

430, 

217(d() 

196 (di) 1 







triphenylmethane 


part d 








400 

4>Ammo-2,6-diniethylpyridjiie 

186 

246 

113 





194 5 

Chloroplatinate, 250 

401 

4>Amino-4''hydroxyazobenzene 

186 


N -mono 




i 


N,N-Di-Me ,203 





203 

di 236 7 







402 

4-Amino-4'>inethylbenzophenone 

186 7 


155 





i 

Phenylhydrazone, 163 

403 

6-Amino-2-methylquinoline 

187-8 


168 9 






N-Cinnamoyl, 257 

404 

4-Amino-2,6-diethyl>5>methyl- 

189 

280 d 

59 








pyrimidine (Cyanethine) 







1 



405 

2,4«6-Trinitroaniiine (Picramide) 

190 


230 

196 

211 





406 

l-Amino-6-hydroxynaphthaiene i 

190 185 


N-mono 

N'Wortt? 




170 



(6-Hydroxy-l-naphthylamine) 

i 


218. 

152 










N.O-di 

N,0-di 










187 

223 






407 

4,4'-Diaminoazoxy benzene 

190, yd 


275 





i 

Sn + HCi— ^ 1,4-Diamino- 











benzene, 147 

408 

4-Amino-3-iiitrobenzaldehyde 

191, yel 


155 






Phenylhydrazone, 202, 











Oxime, 207 4-Nitro- 
phenylhydrazone, 270-2 

409 

2>Amino-l,5-dinitronaphthalene 

191 





182 





1 (1.5-Dinitro-2 naphthyiamine) 










410 

DL'2,2'-Diamino-l, 1 '-dinaphthyl 

193 


235 6(dr) 

235 (di) 




185 


411 

8-Amino-6-nitroquinaline 

194, red 


224 






Chloroplatinate, 180, 











Methiodide, 176 

412 

l-Amino-4-nitronaphthalene (4- 

195 


190 

224 

173, 158 

185 





Nitro-1-naphthyiamine) 










413 

2-Amtno-4,6-dimethylpyrimidine 

197 







230 

Hydrochloride, 181, 
Chloroplatinate, 225, 

N-Me ,98 

414 

4,6-Diamino'2-methylqumollne 

197 


6-mono 






6 -N-Cinnamoyl, 253-4, 





250 






4-N-Et, I95,6-N-Et,232 

415 

l,2-Diamino-4-nitrobenzene (4- 

198, red 


1 mono 

235 (d;) 





N,N'-Di-Me , 172 


Nitro-o-phenylenediamme) 










416 

2,4-Dinitrophenylhydrazine 

199 200 



206-7 






417 

2-Hydroxy-5-methyl-4-nitroaniline 

200 , yel 








Me eth . 132. N-Acetyl of 





242 






Me eth . 156 

418 

4-Amino-3-nitropyri<line 

200 , yel 







197 8 

Hydrochloride, 258-9, 
Chloroplatinate, 256 

419 

4>A(niao-4'-nitrobiphenyl 

200 ,red 


264,240, 


174,yel 









yel 







420 

2-Aniino>5'nitrobenzaldehyde 

200 , yel 


160-1 



181-2 



Oxime, 203 N,N-Di-Me 











105, yel 

421 

2-Amino-7-hvdroxynaphthalene 

201 


^-mono 

N-/WOWO 







(7-Hydroxy-2-naphthylamine) 



232, 

243 6, 










N,0-di 

N ,0-<^i 



1 







156 

181 






422 

2>Aitiino-l-bromo-3-methyianthra< 

' 202,204 



dr 243 4, 







quinone 


1 


pa yel, 
al 







^Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE Will. ORGANIC DERIVATIVES OF AMINES 
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point *C 

Boiling 
point *C 

Acetamide 

Benzamide 

Benzene 

sulfon 

amide 

P- 

Toluene 

sulfon 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

423 

4,4'-Diamino>l,r-^inaphthyl 

202 


363 (rf;) 

320 (di) 




147 


424 

4y4',4''-Triaminotriphenylmethane 

203 


201 (r«) 






1,3,5-Trinitrobenzene add 











comp . 140, bik 

425 

Isa tin 

204 


141 






Oxime, 201 2 

426 

3-Amino<5-phenylacridine 

204 


256 

246 






427 

2-A mi no< 1,4-naphChoqutnone 

204 5, 


202 






N-Phenyl, 191 



or -red 









428 

l-Amino<2-methylanthraquinone 

205, red 


mono 



218 








176 7, 
di 203-6 







429 

4,4\4"-Tnaminotriphenylcarbinol 

205 


192 (rzi) 






Me eth , 135 


(Pararosaniline) 










430 

l‘Amino-7-hydroxynaphthalene 

205 7 


N-mono 

N-mono 







(7-Hydroxy'l-naphthylamine) 



165 

208-9, 

N.O-di 

208 






431 

4,6-Diaminoisophthaladehyde 

208 


270 






Dioxime. 220, Diphenyl- 





(mono), 
280 (di) 






hydrazone, 337 

432 

N-4-Hydroxybenzylaniline 

208 








Me eth , 65, Et eth , 65 

433 

6-Aminobenzopyrazole 

210 


248 (6-N-), 






Dihydrochlonde, 230 

i 


1 


184-5 











idi) 







434 

4,4'-Diamino-2,5y2',5 -tetra- 

210 


217(rfi) 

250 (di) 







methyltriphenylmethane 










435 

3-Indolylpyruvic acid 

211 , grey 








4-Nitrophenylhydrazone, 


i 









153-4. Oxime, abt 175 

436 

2*Amino«6>hydroxynapbthalene , 

212 3 



N,0-di 





Me eth , 78 Et eth ,91 


(6-Hydroxy-2-naphthylamine) 




228 30 




1 


437 

5>Amino>ly4-dihydroxyanthra> 

212 3, 








N-Phenyl, 223, Di-Me 


quinone (5-Aminoquinizarin) 

br red 






i 


eth , 242-3 

438 

' 2*Amino>4,5*dimethylpyrimidine 

214 5 







250 

Chloroplatinate, 227 

439 

5-Bromo-4-hydroxy-2'methyl- 

215,205 


171 2(di) 

229 (di) 







aniline 




1 






440 

4-Amino-4'>nitroazobenzene 

216 205 


245 






N-Me , 206 7, bl 

441 

2-Hydroxy>6-nitroaniline 

216, red 


N-moflo 



136(0-) 



Me eth , 76 





172 







442 

3,4-Diaminopyridine 

218 9 



222 3(di) 




235-7 

Chloroplatinate, 231 

443 

]‘Amino>5-chloroanthraquinone 

' 219, red 


219 

218 






444 

3y6-Dimetbyicarbazole 

219 


129 





192 

N-Nitroso, 106 

445 

3-Aminotbioxantbone 

221 -2, 


236 7 





! 

1 Hydrochloride, 230 



yel -br 









446 

2-Amino-lO-hydroxyphenanthrene 

221 


182(0, 

225 (O, 










N-rf/) 

N-rfi) 






447 

5-Amino-4-nitroacenaphtbene 

222 ,red 


252 

233 





N-Formyl,227 

448 

5-Cbloro-4-bydroxy-2“methyl- 

223 5, 


162(<//) 

220 (rfr) 







aniline 

204 5 









449 

2y6-Dimetbylcarbazole 

224 







162 

N-Nitroso, 113 

450 

2-Amino>l,$-dinitronapbtbaiene 

226 


238 



221 





(l,8-Dinitro-2-naphthylamine) 










451 

/raf75-4y4'-Diaminostilbene 

231, yel 


353 (di) 

352 (di) 






452 

2*Amino-3-bydroxynapbthalene 

234 


188 

N-mono 







(3-Hydroxy-2-naphthylamine) 



(0,N-</i) 

233-5 






453 

l>Amino<2«4-dinitronapbthalene 

(2,4-Dinitro-l-naphthylamine) 

242 


259 

252 


166 




454 

2y5-Dimetbyl>4-bydroxyaniline 

242 


177-9 






Et eth , 69 70 

455 

l-Amino>3-bromoantbraquinone 

243, red 


214 



227 




456 

4y4'-Diamlnobenzopbenone 

244 


237 (di) 






Phenylhydrazone, 240 

457 

Carbazole 

246 


69 

98 




185 


458 

l-Amino<2-‘bydroxyantbraqiiinone 

250, br 


N-mono 






Et eth , 182, red 





170 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVm. ORGANIC DERIVATIVES OF AMINES 
I. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Boiling 
point, *C 

Acetamide 

Benzamtde 

Benzene j 
sulfon¬ 
amide 

P- 

Toluene 

sulfon¬ 

amide 

Phenyl 

thiourea 

Picrate 

Miscellaneous 

459 

1-Aminoanthraquinone 

252.243 


218 

255 


228 9 




460 

3>Aminocarbazole 

254 


3-mono 

i-mono 










in.di 











200 , 











tri 175 







461 

2,7>Dlaniinocarbazole 

260 


m(di) 






N,N'-Dibenzal,290 

462 

1,8-Diaininoanthraquinone 

262, red 


2i4 (di) 

324 (di) 






463 

1,4-Diaininoanthraquinone 

268, vlt 


271 idi) 

284 (<//), 









» 













(mono) 






464 

2-Amino-3*nitrofluorenone 

269, vH 


245 6 






N-Carbethoxy, 204 

465 

1,1'-Diamino-2,2'-dinaphthyl 1 

281 


2i0{d,) 

278 (r//) 






466 

l,7>Diaminoanthraquinone 

290,red 


283 (r/r) 

325 {di) 






467 

2,7-Diaminofluorenone 

290, vlt 


222 {di) 





230 (di) 

Oxime, 255, Phenylhydra- 











zone, 230,4-Nitrophenyl- 











hydrazone, 280 

468 

1,6-Diaminoanthraquinone 

292, red 


295 (r/i) 

275 (A) 






469 

l-Amino-5-nitroanthraquinone 

293. red 


275 

237 





N-Me,250 2, vlt- bik. 











N-Et ,238 

470 

l-Amino-4-nitroanthraquinone 

296, yel - 


256 8 






N-Me , 250 



red 









471 

5,8-Diaminoquinizarin (1,4- 

>300, 


5A-di 


5.8-di 






Diammo-5.8-dihydroxyanihra- 

br -vlt 


284 

1 

275 






quinone) 










472 

2-Ammoanthraquinone 

305 8, 


mono 262, 

228 

271 

304 






302 


d, 258 







473 

2-Amlno-3-bromoanthraquinone 

307, 


259 2J7 

279 





N-Benzdl, 174 



or -yel 









474 

2-Aminoquimzarin (2-Ammo-1,4- 

313 4, 








N-Phenyl, 255 6. 


dihydroxyanthraquinone) 

grn -yel 








N-4-Tolyl, 220 

475 

1,5-Diaminoanthraquinone 

319, red 


317 (r/i) 

> 350 (di) 






476 

2,7-Diaminoanthraquinone 

>330, or 


>350 

300 (di) 






477 

2,5-Dianilino-1,4-benzoquinone 

345, 








Anil, 203. Dianil, 240^red 



red-br 









478 

2,8-Diaminoacridone 

>350 

1 _ 

>350(rf() 

>250(di) 

1_ 


1_ 


N,N'-Dibenzal, 370 

1 


‘Derivativedata given in order m p crystal color, solvent from which crystallized 
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TABLE XVIIl. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 

point 

X 

Melting 

point. 

X 


Density 

g/ml 

Methyl 

p-toluene 

sulfonate 

Methio 

dtde 

Picrale 

Chloro 

platinate 

Miscellaneous 

1 

Trimethylamine 

3 



0 6709'; 


230 

216, 225 


;)-Toluenesulfonate salt, 











162 

2 

Dimethyl ethyl amine 

37 5 






193 


Hydrochloride, 221 

3 

N-Methylpyrrolidine 

78 80 






221 

233 


4 

Triethylamine 

89 


1 400'" 

0 7255r 



173 


2 .4-Dmitroben2oate salt. 







1 




81 3,^-Resorcylicacid 
salt. 120 

5 

1,2-Dimelhylpyrrolidine 

96 


1 4252'" 

0 7994'" 



235 

223 


6 

1,3-Diinethyipyrroli<lme 

96-7 



0 792J' 



dimor- 

58 9 

HgCljadd comp, 200 









phous, 
181 or 
110-5 



7 

Pyridine 

116 


1 5092*' 

0 978f 

139 

117 

167 

241, 

/j-Toluenesulfonate salt. 










262 4 

160, Ethiodide, 91 

8 

ly2y5-Trimethylpyrroiidine 

116 


1 4335S,' 

0815" 


310 

163 



9 

2>Dimethylaminod]ethyl ether 

121 


1 406'" 

0 806'" 


160 5 

119-21 



10 

Dimethylaminoacetone 

123 







176, s h 

Oxime, 99 

11 

1-Methylpyrazole 

127 


1 47871/, 

0 993 S' 


190 

148 

196 8 


12 

N-Ethylpiperidine 

128 


1 4416^" 

0 8237f 



167 5 

202 


13 

2>Methylpyridine (a-Picoiine) 

129 


1 503'' 

0 94975" 

150 

230 

169 

216,195 

/)-Toluenesulfonate salt. 











161, Ethiodide, 123 

14 

/5-Dimethylaminoethyl alcohol 

135 


1 43“ 

0 8866f 



96 7 




(2-Dimethylaminoethyl alcohol) 










15 

1,3<DiinethyIpyrazole 

136 


1 467i' 

0 9628S" 


256 

138 



16 

2-Methylpyrazine 

136-7 



1 029f 


129 30 

133 



17 

4-Methylpyrimidine 

141 2 



1031!t 



131 4 


HgCl 2 double salt, 198 

18 

2y6-Dimethylpyridme (2,6* 1 

142 3 





233 

168 

208 



Lutidme) 










19 

3-Methylpyridine (/3-Picohne) 

143 


1 504" 

0 9515“ 



150 

202 

Styphnate, 154,Oxid 











—^ nicotinic acid, 228 

20 

4-Methylpyridine (-Y-Picohne) 

143 


1 506'" 

0 9575" 



167 

231 

/3-Resorcylic acid salt. 











125 

21 

4-Chloropyridine 

147 8 







202 


22 

12-Ethylpyridine 

149 



0 9371" 



187 9 

165 7 


23 

3-Chloropyridine 

149 






135 

168 


24 

Tri-n-propylamine 

156 5 


I 4176“ 

0 753“ 


207 8 

116 


Ethiodide, 238 

25 

2y4<Dimethylpyridine (2,4- 

157, 159 


1 503'" 

0 9273f 



183 

216 

/8-Resorcyhc acid salt. 


Lutidme) 









143 

26 

2,5-DimethylpyTidine (2,5- 

160 





1 

169 

192 4 

1 


Lutidme) 










27 

1,3y4-T rimethylpyrazole 

160 


1 4866H'e 

0 9565" 



164 



28 

3-Ethylpyridine 

162-4 



0 954" 



128-30 

208-9, 











196 


29 

^-Diethylaminoethyl alcohol (2- 

163 


1 440“ 

0 8601 It 





4-Nitrophenylurethane, 


Diethylammoethyl alcohol) 









60 

30 

Tropidine (2-Tropene) 

163 


1 4884i" 

0 9531" 


abt 300 

285 

217 


31 

2,3-Diinethylpyriiline (2,3- 

164 




1 


188 

195 



Lutidme) 










32 

3,4-Dimethylpyridlne (3,4- 

164 






163 

205 



Lutidme) 










33 

4-Elhylpyridine 

164-5 



0 9417“ 



168 

213 


34 

2,4,5-Triethylpyridine (2,4,5- 

165-8 






128-31 

205 



Collidine) 










35 

1,4-BiS'dimethylaminobutane 

167 






199 



36 

Tropane 

167 



0 931“ 


>300 

281 

230 


37 

l-Diethyiaminoi$opropyl alcohol 

167 72 



0 8511?" 



89 



38 

2-Chloropyridlne 

170, 166 



1 205'" 

120 





39 

3-Bromopyrldine 

170 


1 5694“ 

1 645" 

156 

165 


175 


40 

3,5-Dimethylpyridlne (3,5- 

170-1 






245 

255 



Lutidme) 











•Derivative data given in order, m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boding 

point, 

"C 

Melting 

point, 

‘C 



Methyl 
p toluene 
sulfonate 

Methio- 

dide 

Picrate 

Chloro 

platmate 

Miscellaneous 

41 

2,4,6-Trimethylpyridine 

172 






156 

223 



(2,4,6-Collidine) 










42 

l,4«5-Triethylpyrazole 

176-7 


1 4848ife 

mm 



175 6 



43 

23 «^Trimethylpyridme 

176 8 






146 

250 2 



(2,3s6-Collidine) 










44 

Benzyl dimethyl amine 

181 






93 

192 

Picrolonate, 151 

45 

2^,5’T rimethy Ipy ridine 

(2,3,5-Collidine) 

184 






183, 179 

227 8 


46 

N,N,2-Trimethylaniline 

185 


1 515“ 

mm 



122 , 116 


1,3,5-Trinitrobenzene 


(N,N-Dimethyl o-toluidme) 









add comp ,113 

47 

2,6-Dimethyl-4>ethylpyridine 

186 






119-20 

210 


48 

2,4-Diethylpyridine 

187-8 



Hi 



98 100 

170-1 


49 

3<Diethylaminopropyl alcohol 

190 





175 




50 

Methyl 2>pvridyl ketone 

192 





161 

131 

220 

Oxime, 121 Phenylhy- 











drazone, 155, Ethio- 
dide, 205 

51 

2,3,4'Trimethylpyridine 

192-3 






163 4 

259 



(2,3,4-Collidme) 










52 

N,N-Dlmethylanilme 

193 

2 2 5 

1 5582“ 


161 

228, 220 

163 

173 

/i-Toluenesulfonate salt. 











133, 3,5-Dinitroben- 
zoate salt, 115 

53 

2-Bromopyridine 

194 



1 657“ 

127 





54 

3>Ethyl-4‘methylpyridine 

195 6 






148 50 

234, 205 


55 

3,5-Dimethyl-2-ethylpyridine 

198 






152 

189 


56 

N 4 NJI, 6 >Tetramethylaniline 

199-200 


1 513“ 

irmtEa 





1,3.5-T rinitrobenzene 


(N,N-Dimethyl-m-2-xylidme 

2-Dimethylamino-m-xylene) 









add comp , 108 

57 

N-Ethyl-N-methylaniline 

201 





125 

134 5 


Hydrochloride, 114 

58 

N,N,2,5-Tetramethyl- 
aniline (N,N-Dimethyl-p-2- 
xylidme, 2-Dimethylamino- 
p-xylene) 

204 



i 



158 

196 


59 

N,N,2,4-Tetramethyl- 

205 


1 5201“ 




123 4 

219 

1,3,5-Trinitrobenzene 


aniline (N,N Dimelhyl-m-4- 
xylidme, 4-Dimethylamino- 
m-xylene) 









add comp , 114 

60 

N,N-Dlethyl-2-methylanlline 

(N,N-DiethyI-o-ioluidine) 

206,210 





224 

180 



61 

2-Chloro-N,N-dimethylanilme 

207 





152 

132 



62 

NyN,4-Trimethylaniline 

210 


1 536“ 


85 

219 

129 


1,3,5-Tnnitrobenzene 


(N,N-Dimethyl-p-toluidine) 









add comp , 124, vlt 

63 

3,4-Diethylpyridine 

211 






139 

221 


64 

Tri-n-butylamine 

211,216 





180 

106 


/S-Resorcyhc acid salt, 











121 

65 

N,N3'Trimethylaniline 

(N,N-Dimethyl-m-toluidine) 

212 


1 5492“ 

■1 


177 




66 

Methyl 4-pyridyl ketone 

212-4 






130 

205 

Oxime, 142, Phenyl- 











hydrazone, 150, HgCI, 
double salt, 183-4 

67 

NyN’DIethylaniline 

218,216 



tilinliJI 


102 

142 



68 

Methyl 3>pyrldyl ketone 

220 








Oxime, 133, Phenyl- 











hydrazone, 137, HgCl 2 
double salt, 158 

69 

N,N-Diethyl-4‘methylaniline 

(N,N-Diethyl-/?-toluidine) 

229 





184 




70 

2y3,4,5’Tetramethylpyridine 

232 4 






170 2 

210 


71 

Quinoline 

239 

-15 6 

1 6268“ 


126 

133 

203 

227,218 

p-Toluenesulfonate salt. 











155, Ethiodide, 159, 
Styphnate, 207 8 

72 

Isoquinoline 

243 

26, 24 

1 615“, 


163 

159 

222 

263 

Ethiodide, 148 

. 




1 622“ 

_1 




. 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

X 


Density 

g/ml 

Methyl 
p-toluene 
sulfonate 

Methio- 

dide 

Picrate 

Chloro 

platinate 

Miscellaneous 

73 

DL-Nicotine (DL- l-Methy!-2- 
(3-pyridyl)-pyrrolidine) 

243 



1 008" 


219 

218 

abt 280 


74 

2-Dimethylaminobenzaldehyde 

244, yel 





164 

. 

205 6 

Oxime, 87,/7-Nitro- 











phenylhydrazone, 191 

75 

Tri-isoamyiamine 

245,237 



0 7865" 



125 



76 

NyN'Dipropylaniline 

245 



0 9104" 


156 

261 



77 

2-Elhylquinoline (a-Ethyl- 
quinoline) 

245-6 


1 598« 

1 050" 


180 

148 

188 


78 

2>Methylquinoxaline 

245-7 






215 

>250 


79 

1-Methylindole 

247, 239 



1 0707" 



150 



80 

2-Methylquinoline (Quinaldine) 

247 


1 6126" 

1 05855" 

161, 134 

195 

191, 195 

228 

d-Resorcyhc acid salt. 











145 Ethiodide, 233 

81 

S-Methylquinolme 

248 


1 616" 

1 0725' 



200 



82 

I^Nicotine(L-l-Methyl-2-(3- 

248 


1 528" 

1 00975" 



218 

275 

lalff -167-8 


pyridyl)-pyrrolidine) 










83 

1‘Ethylisoquinoline 

250 






207 10 

200 


84 

2,4-Dimethyl-5,6,7,8-tetrahydro- 

quinoline 

250 

20 

1 5415" 

1 00435" 


157 

144 


Hydrochloride, 195 

86 

N-Methyl-2-pyridone 

255 






145 

141 

Styphnale, 162 

87 

4«6-Diniethylqumoline 

255 6, 






236-7 

238 




280 









88 

3>Ethylisoquinoline i 

257 






171 2 

180 


89 

TrM-amylamine (Tri-/i-pentyl- I 

257,245 




80 






amine) 










90 

3>Methylquinolme (/^-Methyl- 
quinoline) 

257 9 

16 7 

1 6171" 

1 06735" 


221 

187 

249 

Ethiodide 220 

91 

6 -MethyIqumoline 

258 


1 6157" 

1 06545" 

154 

219,216 

229 



92 

3-Chloroquinolme (/9-Chloro- 

258 60 





276subl 

182 

>300 



quinoline) 










93 

3>Bromo-N,N-dimethylaniline 

259 

II 





135 



94 

5-Methylquinoline 

260 





105 

210 3 



95 

4-Methylquinolme (y-Methyl- 

261-3 

- 


1 0862" 


173 4 

210-1 

226 30 

Ethiodide, 141 3 


quinoline) 










96 

2y4-Dimethylquinolme 

264-5 



1 061'" 


263 5 

193-4 

229 

Ethiodide, 214 

97 

2 >Phenylpyridine 

268-9 




< 


175 

204 


98 

6 ,8-Dimethylquinoline 

269 



1 066* 



288-9 

235 


99 

N,N-Di'/i>butylaniline 

271 




180 


125 



100 

4-Ethylquinoline (y-Ethyi- 

272-4 





149 

178-80 

204 



quinoline) 










101 

NyN-Dimethyl- 1-aminonaphthalene 

273 


1 624 

1 04461S 



145 


1,3,5-Trinitrobenzene 


(N,N-DimethyUa-naphthyl- 

amine) 









add comp , 105 7 

102 

5,S-Dimethylquinoline 

273 5 

4 5 


1 07" 



198 

234 


103 

3-Bromoquinolme (/3-Bromo- 

274 6 

12 





190 


Oxalate, 107 


quinoline) 










104 

3,S-Dimethyl-l-phenylpyrazole 

275 





190 

103 

186 


105 

6 -Bromoquinoline 

278 

19,24 




278 

217 



106 

2,4,7-Trimethylquinoline 

280-1 


1 5973" 

1 0337" 


322 

232 

272 


107 

4,7-Dimethylquinoline 

283 






224 

227 


108 

3,4-DimeChy 1-1 'phenylpy razole 

285 


1 5724" 

1 05745" 



122 5 

180 


109 

8 -Chloroquinoline 

288 





165 


235 


110 

23'-Bipyridyl 

289, 298 






150,d( 











165-8 



III 

S-Bromoquinoline 

302-4 





281 


230 


112 

6 -Methoxyquinoline 

305d 

20 , 28 




236 

305 



113 

N-Benzyl-N-methylaniline 

306 


1 601" 

1 042211 


164 

127 




‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIIl. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines a) Liquids (b.p. at reduced pressure only) 

2) (Listed in order of increasing m.p. of the corresponding picrate derivative)* 


No ' 

Name ! 

Boiling I 
point, 1 

Melting 

point, 

"C 

"d I 

Density i 
g/ml 

Methyl 
p-toluene i 
sulfonate 

1 

Methio 1 
dide ' 

_1 

Picrate ^ 

Chloro- 
platinale' 

_1 

Miscellaneous 

1 . 

N,N-Dimethyl-2<nitroaniline 

151 3”-’, 


1 6102 




102 3 


Hydrochloride, 174, 1,3,5- 



or -yel 








Tnnitrobenzene add 











comp , 112 

2 

2,6-Diethyipyridine 

71 3‘' 





142 

115 

211 2 


3 

2 -Iodopyridine (a-Iodopyndme) 

930 


1 6366“ 

1 9735i5“ 


207 

120 

210 


4 

l«3-Dimethyl-l,2,3,4>tetrahydroquinoline 

130 2'' 





204 

131 1 



5 

/3,/3-Diethylphenylhydrazme - 

110 2'“ 






131 


Reduces Fehling’s and 











Tollen’s reagent Zn + 











AcOH —»aniline, b p 











184 + diethylamine b p 

6 

3-Dtinethyiaminobenzaldehyde 

I38«, yel 





185 6 

147 

168 r h 

Oxime, 75-6. Semicarba- 











zone, 229 p-Nitrophenyl- 











hydrazone, 188 

7 

4-Methyl-S,6,7,8-retrahydroquinoline 

122 " 





183 

170 


1 Hydrochloride, 203 

8 

3-Methyi>5,6,7,8-tetrahydroquinoline 

126 7" 





162 

171 

219 


9 

' 3-Ethylquinoline (/5-EthylquinoIine) 

135 8" 


1 603'* 

1 0508f 


191 

197 


Hydrochloride. 173 

10 

4-Bromopyridine (‘y'Bromopyndine) 

27 5 

0-1 

1 5679“ 




223 


Decomposes to yel -br 



1 300 5-0 5 








1 solid on standing 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, “C 

Boiling 
point. *C 

Methyl 

/^-toluene 

sulfonate 

Methio- 

dide 

Ihcrate 

Chloro 

platinate 

Miscellaneous 

1 

Pyrimidine 

21 

123 4 



156 


Chloroaurate, 226 

2 

4,6-Dimethylpyrimidine 

25 

160 



12 34 

103 4 


3 

2«8-Dimethy]quinoline 

27 

252 


221 

180 


Dp 1 6022. Ethiodide, 229 

4 

4>Bromoquinoline (^-Bromoqumohne) 

29 30,25 

270d 


265 70 




5 

Qumoxaline (Benzopyrazine) 

30 

230 


176 



D!" 1 1334. n),“ 1 6231, Oxa- 









late. 169, Ethiodide, 146 

6 

S-Melhylpyrimidine 

30 5 

154 



141 


HgCIi double salt, 246, Chloro- 









aurate, 209 

7 

4-Chloroqumoline (Y-Chloroquinoline) 

31 

263 



212 

278 


g 

7>Chloroquinoline 

31-2 

267-8 


250 


253 


9 

8 -Iodoquinoline 

36 



200 


251 


10 

] «3,5-Trimethylpyrazole 

37 

170 



147 

187 91 

n*4 1 4589 

11 

2-Chloroquinoline (a-Chloroquinoline) 

38 

267 



122 



12 

2,3-Dimethyl-5,6,7,8-tetrahydroquinoline 

38 

125” 


117 

169 



13 

7-Methylquinoline 

39 

252 



237 

223-4 


14 

4-Bromoisoquinoline 

40 

280 5 


233 




15 

6 -Chloroquinoline 

41 

262 

143 

248 



Ethiodide, 168 9 

16 

4-(Diethyiamino)benzaldehyde 

41, yei 






Oxime, 93, Semicarbazone, 214 









Phenylhydrazone, 103, Anil, 
108-9 

17 

3-Nitropyridine 

41 

216 




254 

Hydrochloride, 154 

18 

2,4,8-Trimethylquinoline 

42 

270 


229 

193 



19 

4-Chloro-2-methyiquinoline 

(4-Chloroquinaldine) 

42 3 



212 

178 



20 

5>Chloroquinoline 

45 

256 


231,172 


255 


21 

2 ,6y8-T rtmelhyiquinoline 

46 

264 5 



187-9 

206-7 

Hydrochloride, 207 

22 

2>( Dimethylamino)naphthalene 

(N,N-Dimethyl-|0-naphthylamine) 

47 

305 



206 



23 

2,4,5,8-Tetramethylquinoline 

48, pa yel 

168-72 



161 


Hydr(K:hloride, 254 

24 

5>Bromoquinoline 

48, 52 

280 


205 



Hydrochloride, 225 

25 

2-BromoquinoHne (a-Bromoquinoline) 

49 



210 




26 

8 -Methoxyquinoline 

50 

283 


160 

143 



27 

7-Bromoquinotine 

52, 34 

290 


240, yel 



Hydrochloride, 213 

28 

2 -Iodoquinoiine (a-Iodoquinoline) i 

52-3 



211-2 



Ethiodide, 220 

29 

3-Iodopyridine (/3-Iodopyridine) 

53, 50 





211 

Clinice cold CHClj —► chloride, 









128 30, yel 

30 

4,8-DimethylquinoHne 

54 5 

258 9 



216 7 

226 


31 

2,3,8-Trlmethylquinoline 

55-6 

281 



242 5 


Hydrochloride, 260 

32 

2,6-Dimethylquinoline 

60 

266 

175 

236-7 

186, 178 


Styphnate, 200 

33 

N,N-Dimethyl-3-nitroaniline 

60, red 



205 

119 



34 

3,4'-Bipyridyl 

62 

297 



215 



35 

2,4,6-Trimethyiqumoiine 

65 5 (anh ), 

281 2 


245-7, 

200-1 


Hydrochloride, 268-72 



39 5(hyd) 



225 




36 

3,3'<Bipyridyl (/3,/3-Bipyridyl) 

68 

291-2 



232 



37 

2f3-Dimethyiquinoline 

68 9 

263 


218 

230 1 

230 


38 

2«2'-Bipyridyi (o.a'-Bipyndyl) i 

69 




158 



39 

5-Nitroquinoline 

22 (anh ) 



215 



Hydrochloride, 214 

40 

N,N-Dibenzylaniline 

72,70 



135 

131 



41 

2,2'-BiS'(dimethylamino l-biphenyl . 

72-3 



190-2 



Hydroiodide, 256-7 

42 

|3,4-Dimelhylquinoline ' 

73-4,65 

293 


191 

215, 205 


Hydrochloride, 290 

43 

8-Hydroxy-2-niethylquinoline 

(8-Hydroxyquinaldine) 

74 

266 





Me eth , 125, b p 282 

44 

4-Dimethylaminobenzaldehyde 

74 






Semicarbazone, 222,p-Nitro- 
phenylhydrazone, 182, 2,4'Di- 
nitrophenylhydrazone, 325, 

Anil, 100, grn -yel 

45 

8 -Hydroxyquinoline 

75 



143 

204 


Benzoate, 120, 1,3,5-Trinitro- 









benzene add comp , 124 

46 

|N,N-Dimethvl-4-aminophenol (N,N' 

76 






Acetate, 78, Me eth , 49, p- 


Dimethvl-4-hydroxyanihne) 







Toluenesulfonyl, 130 

47 

8 -Bromoisoquinoline 

80 5 



274 



Nitrate, 193 


•Derivative data given in order m p . crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

! 

Name 

Melting 
point, ‘C 

Boiling 
point, "C 

Methyl 

;>-toluene 

sulfonate 

Methio- 

dide 

Picrate 

Chloro- 

platmate 

Miscellaneous 

48 

3,4'-Biquinolyl 

83-4 




244 


Diethiodide, 198 

49 

2,2'-Dipyridylamine 

84,95 after 

307-8 



227-8 

160 




resohdifi- 









cation 







50 

N,N-Dimethyl-4~nitrosoaniline 

(4-Nitroso-N,N-dimethylaniline) 

85 




140 


Hydrochloride, 177 

51 

N,N-Dimethyl-3-aminophenol (N,N- 

85 






Benzoate, 95, Me urethane, 87 

1 

Dimethyl-3-hydroxyaniline) 








52 

24 i 6 -T rimethylquinofine 

86-7 

285 



212 



53 

6,6'-Dimethyl-2,2'-bipyridyl 

89-90 




170 1 


HgCI, add comp , 238 

54 

4,4'*Bis-(dimethy)amino)Hliphenylinethane 

91 

390 

1 

214 (di) 

185 (mono), 


1,3.5-Tnnitrobenzene add 







I78(d() 


comp , 114, vli 

55 

6 -Iodoquinoline 

91 



>300 


265 

Hydrochloride, 2l0 

56 

Tribenzylamine 

91 



184 

190 


Ethiodide, 190,/3-ResorcyIic 









acid salt, 141 

57 

23«4-Triinethylqumoline 

92 

285 


260 

216 

215 

Hydrochloride, 274 

58 

4-Diinethylaiiiinobenzophenone 

92 



188-90 



Anil, 151, Phenylhydrazone, 









105 

59 

N-Methyl-4-pyridone 

92-4 hyg 





176 

HgCl, double salt, 177-80 








(anh ) 


60 

1,5-Diinethylbenzimidazole 

95 




255 


Hydrochloride, 215 

61 

1-Phenylisoquinoline 

95-6 

300 



165 

242 

Hydrochloride, 235 

62 

6-Broino>2>methylquinoline 

96 7 



237 



Ethiodide, 218 


(6-Bromoquinaldine) 








63 

4-Iodoquinoline (y-Iodoquinoline) 

97 



251 


185 


64 

4,4'-Bi$-(diinethylamino)-benzhydrol 

98, 102, 



195 (d;) 



Me eth ,71 2, 1,3,5-Trinitro- 



grn 






benzene add comp , 76 

65 

5-lodoquinoline 

100 



245 


263 


66 

4,4'-BiMdiinethylain}noHriphenylmethane 

102 , bz , 



231(220) 



1,3,5-Trinitrobenz6ne add 


(Leuco-malachiie green) 

93, al 



(d/) 



comp , 89 

67 

2,2'-Biquinolyiinethane 

103 



205 

239,210 









(d/) 



68 

2-Hydroxypyridine (a-Hydroxypyndine, 

106-7 

280-1 





Benzoate, 42, HgCU comp 


a-^yridone) 







with Me eth , 200, HgCh 
comp with Et eth , 141-2 

69 

Acridine 

111 



224 

208 



70 

3y5-Dibromopyridine 

112 

222 

219 

274 




71 

1,2-Dimethylbenzimidazole 

112 (anh ), 
65(hyd) 

290 


|254 

238 



72 

Antipyrine (2,3-Dimethyl-1 -phenyl- 

113 

319 



188 


Salicylate, 92 


5-pyrazolone) 








73 

4,4'-Bipyridyl 

114 (anh ), 

73(hyd ) 




257 


Nitrate, 256 

74 

4-Dimethylaiiiinoazobenzene 

117, yel 



174, al 



Methochloride, 194 

75 

Triphenylamtne 

127 

365 





Hydrochloride, 214, Fuming 









HNOjinae a —•trinilro 
denv , 280 

76 

3-Hydroxypyndine (;8-Hydroxypyndme) 

129 





1 

Oxalate, 177, Chloroplatinate 









ofEt eth , 192 

77 

Metbyleneaminoacetonitrile 

129 




127 


Acid hydrolysis -» glycine 

78 

7-Nitraquinoline 

132 3 



,231-2 



Ethiodide, 220 

79 

6 ,8'-Biquinolyl 

148 



126 

268 








(frono) 




80 

4 -Hydroxypyndine(7-Hydroxypyndine) 

149 (anh) 






Acetate, 140 50, Benzoate, 









81, Znpyridine, b p 116 

81 

6 -Nitroquinoline 

154,149 



245 



Styphnate, 190, Hydrobromide, 





1 




245 

82 

Quinuclidine 

158 (sealed 
tube) 




275-6 

238-40 

Ethiodide, 270-1 

83 

2,7'*Biquinolyl 

160 



263 

240 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVIII. ORGANIC DERIVATIVES OF AMINES 
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued) 



84 2,2'-Biquinolyl ketone 164 

85 6-Hydroxypyrimidine 164-5 

86 7,7'-Biquinolyl 171-2 

87 4f4'>Bis<<dimethylafnino) benzophenone 174 

(Michler’s ketone) 

88 5,5'-Biquinolyl 175 

89 2^'-Biquinolyl 176 

90 6,6'-Biquinolyl 181 

91 6-Hydroxyquinotine 193 

92 2,2'-Biquinolyi (a,a'-Biqumoiyl) 196 

93 3-Hydroxyquinolme (/S-Hydroxyquinoiine) 198 

94 l^-Di(2-pyrrolyl)ethanedione 200, pa yel 

(2,2'-Bipyrroyl) 


95 4-Hydroxyquinollne(7'-Hydroxyquinoline) 201 (anh ) 


96 6-Hydroxy-2-inethylquinollne 213 

(6-Hydroxyquinaldine) 

97 5-Hydroxyqumoline 224 

98 4-Hydroxy-2-niethylquinoline 232(anh) 

(4-Hydroxyquinaldine) 

99 7*Hydroxyquinoline 235 

100 5-Hydroxy<2-methy]quinoline 246,232-4 

(5-Hydroxyquinaldme) 

101 4,4'>Dipyridylamine 273-5 

102 Hexamethylenetetramine 280 


•Derivative data given m order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XIX 


Substitutedphenylhydrazones * 


CH=0 

I 

(CHOH)„ + XC 6 H 4 NHNH 2 


R 


CH=NNHC6H4X 

(CHOH)„ 

R 


Substituted 

phenylhydrazone 


From the carbohydrate and one equivalent of phenylhydrazine in aqueous acetic acid 
For directions and examples see Cheronis, p 520, Wild, p 77 
From the carbohydrate, phenylhydrazine hydrochloride and sodium acetate in water 
See Wild, p 77 

From the carbohydrate with p-nitrophenylhydrazine hydrochloride and sodium acetate in methanol 
See Cheronis, p 523 

From the carbohydrate and p-nitrophenylhydrazine in alcohol 
See Vogel, p 456 

From the carbohydrate and benzylphenylhydrazine in aqueous alcohol 
See Shrmer, p 77 


Phenylosazone * 
CH=0 

I 

(CHOH)„ 

R 


3C6H5NHNH2 


CH=NNHC6H5 

C^NNHCeHj + C6H5NH2 + NH3 + 2 HjO 

(CHOH)„ , 

R 


Phenylosazone 


From the carbohydrate and excess of phenylhydrazine in glacial acetic acid 
For directions and example' see Cheronis, pp 523, 524 

From the carbohydrate, excess of phenylhydrazine hydrochloride and sodium acetate in aqueous acetic 

acid 

See Cheronis, pp 524,525 Linstead p 38 Shrmer, p 132 Vogel, p 455 

From the carbohydrate and excess of phenylhydrazine in methyl cellosolve-glacial acetic acid mixture 
See W T Haskins, R M Hann and C S Hudson, J Amer Chem Soc , 68 , 1766 (1946) 


M ethylphenylosazone 


CH=0 

I 

(CHOH)„ 


R 


+ C6H5N(CH3)NH2 


CH=NN(CH 3 )C 6 H 5 

C=NN(CH 3 )C 6 H 5 + C 6 H 5 NHCH 3 + NH 3 + 2 H 2 O 
(CHOH)„_| 


R 


Methylphenylosazone 


From the carbohydrate and as-methylphenylhydrazine in aqueous alcohol 
For directions and examples see Vogel, p 456 

p-Phenylazobenzoate (azoatej • 


I-CHOH 

1-CHOCOC6H4(N=NC6H5)-p 

0 (CHOH)„ + p-(C6H5N=N)C6H4COC1 

-*0 (CHOCOC6H4(N=NC6H5)-b), 

1 1 

1-CH 

1 1 

1-CH 

1 

CH 2 OH 

1 

CH20C0C6H4(N=NC6H5)-/j 


Azoyl chloride Carbohydrate azoate 


From the carbohydrate and azoyl chloride (/r-phenylazobenzoyl chloride) in anhydrous pyridine 
For directions and examples see Cheronis, p 526, G H Coleman, A G Farnham and A Miller, 7 Amer 
Chem Soc ,64, 1501 (I942),G H Coleman and C M McClosky,7 Amer Chem Soc ,65, 1588(1943) 

'Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XIX (Continued) 


Acetate 


I-CHOH 

I I 

O (CHOH)„ + (CH3C0)20 
I-CH 

I 

CH2OH 


j-CHOCOCH 3 

O (CH0C0CH3)„ 
I-CH 

I 

CH 2 OCOCH 3 

Carbohydrate 

acetate 


From the carbohydrate, acetic anhydride and sodium acetate 

For directions and examples see Linstead, p 39, Shriner, p 212, Vogel, p 451, Wild, p 78 
Specific rotation 

Specific rotation can be used as means for identification 
For directions and examples see Cheroms, p 578, Wild, p 78 

General references 

C A Browne and F W Zerban, Physical and Chemical Methods of Sugar Analysis , 3rd edition, John 
Wiley and Sons, New York, 1941, J Stanek, M Carny, J Kocourek and J Pacak, The Monosaccharides, Aca¬ 
demic Press, New York, 1963, pp 865 955, G R Pigman in The Carbohydrates, (Ed W Pigman), Academic 
Press, New York, 1957, pp 602 640 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XIX. ORGANIC DERIIVATIVES OF CARBOHYDRATES 
a) Liquids (Listed in order of increasing m.p. of the corresponding phenylosazone derivatives)* 





1 - 



Rf-Values 



Azoate 




No 

Name 

Melting 

point, 

Specific rotation 

in 

n-butanoU 


(p-Phenyl- 
azobenzoate) 

p-Nitro- 

p-Bromo- 

phenyl- 

Miscellaneous 



■■ 



Cone, 

acid-water 

M P 

I“IS 

M P 

i“iitu. 

hydrazone 

hydrazone 




■ 

[“Id 

nil 

Solvent 

(4 15) 

Solvent 

chi 




1 

DL-Methyl- 




m 


140-2 






Phenylbenzylhydra- 


tetrose 












zone, 99 100 

2 

Apiose 


+3 8, 

20 



156 






p-Bromophenyl- 




+5 6 

15 

water 








osazone, 210 2 

3 

DL-Gulose 






157 9 






Phenylhydrazone, 143, 














p-Bromophenyl- 
osazone, 183 

4 

L-Erythrose 


+ 11 5-* 

24 

C = 3, 


164 






Benzylphenylhydra- 




+ 152-* 


water 








zone, 105, [a]^" 




+ 30 5 










+ 32 8,c = 5,95\al , 
Triacetyl, 134 

5 

D-Erythrose 


-145 

20 

C = 11, 


164, 

0 5. pyr - 





Benzylphenylhydra- 






water 


166 

al 





zone, 105 6 [a]^*’ 

+ 32 8,c = 5, 95% al , 
p-Bromophenylosa- 
zone, 195 Phenyl¬ 
hydrazone, 116 

6 

D L-Erythrose 






164, 






Benzylphenylhydra- 








166 8 






zone, 83 

7 

DL-Erythrulose 






164 






Methylphenylosdzone, 














158 9 

8 

L-Erythrulose 


+ 12 

20 

water 


1(j4 






p-Bromophenyl 














osazone, 195 

9 

L-Idose 


+ 52 7 

20 

c = 62. 


Ii58, 












water 


160 







10 

D-Gulose 


-20 4-* 

20 

water 


168, 

+6, 





Phenylhydrazone, 143 




+61 6 




160 

c = 0 4. 





p-Bromophenyl 









me al 





osazone, 186 
Benzylphenylhydra- 
zone, 124, [a]p -24, 
c = 0 5, me al 

II 

iS-Methylglycer- 






171 






Benzylphenylhydra- 


aldehyde 












zone. 116 

12 

L-Methyltetrose 


-30 5 -* 

20 

c = 947. 


172-3 






Benzylphenylhydra- 




-165 


96“„ al 








zone. 96 7 Diethyl 
mercaptal, 109 

13 

D-Rhamnose 


-8 25 

165 

c = 10, 


185, 

-95 2, 





p-Bromophenylosd- 


(6-Desoxy-D- 

mannose) 




water 


191 

pyr 





zone, 225.222-3 

14 

3-Amino-3-desoxy- 


-61-* 

18 

water 


207 






N-Benzoyl, 128 30 


D-giucose 


-78 











15 

DL-Xylulo$e 






210 5 






Methylphenylosazone, 


(DL-Xylo- 

keiose) 












173 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIX. ORGANIC DERIVATIVES OF CARBOHYDRATES 
b) Solids (Listed in order of increasing m.p.)* 







■■1 

Rf-Values 

1 


Azoate 




No 

Name 

Melting 
point, *C 


in 

/f-butanol- 

Phenylosazone 

(/>-Phenyl- 
azobenzoate) 

p-Nitro- 

phenyl- 

hydrazone 

p-Bromo- 

phenyl- 

hydrazone 

Miscellaneous 



IoId 

D 

Cone , 
Solvent 

acid-water 
(4 1 5) 

M P 

Solvent 

i 

M P 

[a]lUs, 

ch] 


1 

M'Dthydroxy- 

65-71 


1 



132 




156, 160 


Phenylhydrazone, 115, 


acetone 

(mono- 











Me phenylosazone. 



mer). 











127 130 Diacetate. 



80 




i 







46 7 Dibenzoale, 



(dimer) 











120, Di-p-nitroben 
zoate, 198, Oxime, 84 

2 

/?-Melibiose dU 

82-5 

+ 1117 — 

EH 

c = 4, 


176-8 

+ 43 2, 

280 

+ 172 



p-Bromophenyl- 


hydrate (6-(o- 


+ 129 5 


water 



pyr 





osazone,181 2, 


D-Galacto- 












Phenylhydrazone, 


sido]-D-glu- 












145 160 Oxime, 186, 


cose) 












Octaacetate, 177 5, 
+102 5 

3 

D-Ribose 

87,95 

-21 5, 

20 

c = 4, 

031 

164 





170, 

p-Bromophenyl- 




-23 7 


water 


160 





dais' 

osazone, 180 5, 













-5 7, 

(3-Me giucoside, 













al) 

83 4,1a)" -113 6 

4 

L-Ribose 

87 

+ 20 3 — 

EH 

c = 4. 


166 





164 5 

Phenylhydrazone, 




+ 20 7 


water 








154 5 

5 

2-Desoxy-D- 

90 

+ 2 88 — 

23 

water 








Benzylphenylhydra- 


ribose 


+ 2 13 










zone, 127 9 

6 

Glycollic aide- 

95 7 





179 






p-Nitrophenylosazone. 


hyde(Glyco- 












311, Diphenyl- 


aldehyde) 








i 




osazone, 207, Benzyl- 
phenylosazone, 198, 
Monoacetate, 157 8, 
Phenylhydrazone, 162 

7 

D-Fnictose 

102 4 

-132 2 — 

EH 

c = 4, 

0 23 

210 


125 

-440 

176, 


o-Nitrophenylhydra- 




-92 4 


: water 






([«1d 


zone, 156 7 a-Me 












+ 16, 


phenylosazone, 161 


1 




1 






pyr -al ) 

! 


2, Pentaacetate a- 
form, 70, 

-1-34 7, chi |d-form, 
108-9, -120 5, 

chi 

8 

Lactic aldehyde 

105 

i ; 




154, 




128 9 


Phenylhydrazone, 93 


(Lactaldehyde) 






145 







9 

a-L-Rhamnose 

105, 

-86 — 

EH 

! c = 4, 

0 37 

222, 

+94, 



|186 191 


p-Nilrophenylosa- 


(6-Desoxy-L- 

93-4 

+ 8 2 


water 


182 

pyr 





zone, 208, 2-Naph- 


mannose) 

(hyd ) 





! 






thylhydrazone, 170, 

1 [alp +8 4, me al, 
Semicarbazone, 183, 
[ajg* -(-75 — +57,w 

m 

L-Altrose 

105, 

-32 3 

EH 

water 


165 






Benzylphenylhydra- 



107-9 





178 






zone, 148 

II 

D-Altrose 

105 

+ 32 6 

EH 

c = 


178 






Benzylphenylhydra- 






7 6, 








zone,148-50 






' water 









12 

2-Amino-2- 

105-10 

+48, +44 


water 


210 






Phenylurea, 210, N* 


desoxy-D-glu- 












Acetyl, 190, Oxime, 


cose (Glucosa- 












127, Semicarbazone, 


mine) 












165 

13 

a-D-Lyxose 

106-7, 

+ 5 5- 




164 




172 

162, 

Benzylphenylhydra- 



lOI 

-140 

■ 


! 






156 7 

zone, 116.128. 

+264,c = 4 9, 
abs al 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIX. ORGANIC DERIVATIVES OF CARBOHYDRATES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 





IHi 

■n 


Rf Values 

1 - 


Azoate 




No 

Name 

Melting 
point, ‘C 


in 

/T*butanol* 

Phenylosazone 

(/7-Phenyl 

azobenzoate) 

p Nitro 
phenyl- 

/7-Bromo 

phenyl. 

Miscellaneous 



m 

IB 

Cone 

Solvent 

acid-water 
(4 1 5) 

M P 

I“Id 

Solvent 

M P 


hydrazone 

hydrazone 


14 

Raffinose (2- 

118 9, 

+ 123, 


water 

0 05 



145 

+ 146 



Tritrityl, 130, a- 


[6-(a-D Galac- 

(anh ) 

+ 105 2 










Melhylphenylhydra- 


losido)*tt*D- 

80 


20 

C = 4. 








zone, 190, Emulsin 


glucosidel ff- 

(hyd ) 



water 








— *• sucrose + galac- 


D-fructose) 












lose 

15 

d-L-Rhamnose 

122 6 

+9 1 


water 


222 

+ 94 





o-Methylphenylhy- 








185 

pyr 





drazone, 124,/>-Bro- 












+ 21 4) 


mophenylosazone, 

222 

16 

D'Tagatose 

124 


22 

c = 1, 


196 7 






Diacetone deriv , 65 






water 


201 






6,[alff +7lir,w 

17 

D-Threose 

126 32 

+ 29-* 

22 

water 


164 






Benzylphenylhydra- 




+ 19 6 










zone, 194, bz , Ace¬ 
tone deriv , 84, Tri¬ 
acetate, 113 4, 

+ 35 5, chi 

18 

D-l-Amino- 

127 8 





210 








fructose 













19 

id-D-Allose 

128 


MM 

c = 5, 


178, 





145, 





+ 1441 


water 


174 





(I«l?>“ 














-6 7, 














al ) 


20 

iS-L-Allose 

128 9 

-1 9 

EM 

water 


165 





141 5, 














([«!?,” 














+ 6 4. 














al) 


21 

D-Talose 

128 30 

+ 30-* 

21 

water I 


201 





205 

Phenylhydrazone, 178, 








197 






Benzylphenyihydra- 
zone, 199 

22 

DL-Xylose 

129 31 





210 5 







23 

a-D-Mannose 

133 

+29 3^ 


c = 4 

0 20 

210 




194 5, 

208 10 

Phenylhydrazone, 199 




+ 142 


water 






([«)£' 


200, [alg> +26 3 ^ 












+ 56, 


+ 33 8, pyr , a- 












pyr -al 


Melhylphenylhydra- 












(1 D) 


1 zone, 178, [a]D +8 6, 
c = 0 5, me al , 
Benzylphenylhydra- 
zone, 165 

24 

/?-D-]VIannose 

132 


20 

c = 4. 


210 




194 5 

208 10 

Phenylhydrazone, 199 




+ 14 2 


water 








200, «-Methylphenyl- 
hydrazone, 178, 

CaClj add comp , 

101 2 

25 

L'Mannose 

132 



water 


208 






Phenylhydrazone, 195, 




-140 










[alo +1 2. HCl 

26 

DL'Mannose 

132 3 





217 9 






Phenylhydrazone, 195 

27 

a-D-Manno- 

134 5 



c = 11 


200 





207-8 

Phenylhydrazone, 197, 


heptose 


+68 64 


water 








Hexaaceiate, 106, 

50% al , 139 40, eih 

28 

DL-Glyceralde- 

139,142 





132 






p-Bromophenylosa- 


hyde {dimer) 












zone, 168, Diben- 
zoale, 231, Di-p-ni- 
trobenzoate, 247, 
Semicarbazone, 160, 
2,4-Dinitrophenyl- 
hydrazone, 166-7 

29 

D>Isorhamnose 

139-40 

+ 72 3 -* 

20 

c = 10, 


185, 








(6-Desoxy-D. 

glucose 


29 7 


water 


187 9 








•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XIX. ORGANIC DERIVATIVES OF CARBOHYDRATES 
b) Solidjs (Listed in order of increasing m.p.)* (Continued) 



32 a-D-Xylose 


145.143 +93 6 - 

+ 18 8 


Rf-Values 

Specific rotation in 

«-bulanol- 

- 1 - acetic 

Y "p Cone , acid water 
> • ^ Solvent (4 1 5) 

I ^ 20 c = 4. 

4 wjier 

; - 20 c = 

6 9 94. 

water 

3-- 20 c = 4. 0 2S 

8 water 



Azoate 

(/j-Phenyi- 

azobenzoate) 


/j-Nitro p Bromo- 
. phenyl phenyl- 
hydrazone hydrazone 


Miscellaneous 


57 +244 155 


33 D-Fucose (6- 

Desoxy-D- 

galactose, 

D-Rhodeose) 

34 L-Fucose 

(6-Desoxy-L* 

galactose. 

L-Rhodeose) 


+ 89 3 ^ 22 

+ 75 7 


-152 6 ^ 20 c = 4 0 27 

-75 9 water 


35 a-D-Glucose 146 +112 2 —^ 20 c = 4. 0 18 

(anh ). +52 7 water 

83 

(hyd ) 


Diphenylhydrazone. 

162 

Tetraacetate, 126 
(tf-form) 

Me phenylhydrazone, 
108. Benzyiphenyl- 
hydrazone. 95, [a]^ 
-33,c = 0 57,al 
2-NaphthyIhydra- 
zone. 124, [a]p 
+ 18 6, me al 
Methyl phenylosazone, 
181. Oxime, 188 9. 
[«]d +I3 2.W 

Phenylhydrazone. 170. 
a-Methylphenylhy- 
drazone. 174, [a]^' 

- 17 0, pyr Oxime. 

188 9. «-Me gluco- 
side, 158, [a]p 

- 197 5. w fJ-Me 
glucoside. 1 19. [a]^' 

+16 04, w 

2-Naphlhy Ihydrazone. 


(IoId 

(IsId 

178 p-Nitrophenyl- 

+ 21 5, 

-43 6- 

osazone. 257, 2,4- 

me al ) 

+ 18 9 

Dmilrophenylosa- 


c = 4, 

zone, 256 7, a-Penla 


pvr ) 

acetate. 1 12 


36 2-Desoxy- 148 

D-glucose 

37 /3-D-Glucose 148 50 


38 Melezitose 153-4 +88 2 

(2-[3-(a-D- ( + 2 

Glucosido)-D- H^O) 
fructosido]*a- 
D-glucose) 

39 Turanose(3-[a- 157 +27 3 

D-Glucosido]- (anh ), +75 1 

D-fructose) 60 5 

(hyd ) 

40 5-D-Arabinose 158-9 - 175 - 


18 water 


Benzyl pheny ihydra¬ 
zone. I 58 9 
/)-Nurophenylosa- 
zone. 257 2.4-Di- 
mtrophenyiosazone, 
256 7 ;fl-Penla- 
acetate. 132 


Heptaacetate, 140 1, 
eth , [a]^’ +37, chi 


Oxime, 136^ Benzyl- 
phenylhydrazone, 173 


41 ^-L-Arabinose 160 


+ 755 186 



Benzylphenylhydra- 
zone, 174, Me 
phenylhydrazone, 
165. Oxime, 139. 
Tetraacetate, a-form 
94 6, eth , d-form 
86, w . Telraben- 
zoate, 160 1, 173, 
Semicarba/one, 190, 


•Derivative data given in order m p.. crystal color, solvent from which crystallized 
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TABLE XIX. ORGANIC DERIVATIVES OF CARBOHYDRATES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 








Rf Values 

1- 


Azoate 




No 

Name 

Melting 
point, *C 


in 

n-butanol- 

Phenylosazone 

(p-Phenyl- 

azobenzoate) 

p-Nitro- 

phenyl- 

hydrazone 

p-Bromo- 

phenyl- 

hydrazone 

Miscellaneous 



n 

D 

Cone, 
Solvent 

acid-water 
(4 1 5) 

M P 

lalS 

Solvent 

M P 

chi 


42 

/?-D-Galac- 

160 

(+55 3) 

20 








I5I(N„ 

Phenylhydrazone, 140, 


turonic acid 




H 







+ 115, 
me al); 

Brucine salt, 180 

43 

/^-Maltose 

160 5, 

+ 1117^ 

20 


0 11 

205-6 


275 

+ 2 


i 

Phenylhydrazone, 130, 


(4-[a-D- 

102 3 



water 







! 

/7-Nitrophenyl- 


Glucosidol-^- 

(+1 






! 





osazone, 261,/7-Bro- 


D glucose) 

H,0) 











mophenylosazone, 

198, 2-Naphthyl- 
hydrazone, 176, Octa- 
acetate, 160 l,[a]D 
+ 62 59, chi 

44 

DL-Fucose 

161 





187 






Diacetone denv , 41 


(6-Desoxy- 

DL-galactose, 

DL-Rhodeose) 













45 

DL-Sorbose 

162 3 




0 20 

169 70 







46 

L-Galactose 

162-3 

-120^ 


c = 10, 


192 5 






Phenylhydrazone, 




-73 6 — 


water 








158 60,[alD +21 6, 

47 

DL-Galactose 

163,144 





206 




i 


Phenylhydrazone, 














158 60,a-Methyl- 
phenylhydrazone, 183 

48 

/?>D«Glucuronic 

163 

+ 36 3 

20 

water 






225 


Semicarbazone, 188, 


acid 












Cinchonine salt, 204, 
Mg' +139 9,w 

49 

DL-Arabinose 

164 





169 





160 

Diphenylhydrazone, 














204, p-Bromophenyl- 
osazone, 200-2 

50 

L-Sorbose 

165, 

-43 7 — 

20 

c = 12, 

0 20 

156, 

-6, me 





p-Bromophenylosa- 



159 61 

-43 4 


water 


168 

al 





zone, 181 o-Nitro- 
phenylosazone, 211 

2,/3-Me glucoside, 
120-2, [ajg -88 5, 
w , Pentaacetate, 
97,[ajD +2 9, chi 

51 

D-Sorbose 

165 

+42 9 

20 

c = 1, 


168, 






/5-Me glucoside, 119, 






water 


160 






[alp +88 5, w 

52 

3-(/3-D-Galac- 

166-8 


19 

water 


242 






Benzylphenylhydra- 


tosido)-D> 

arabinose 


+ 63 1 










zone, 223-5 

53 

a-D-Galacto$e 

167 


20 

c = 5, 

0 16 

196, 


276 

+ 436 

154,197 

168 

ot-Methylphenylhydra- 




+ 80 2 


water 

1 


201 






zone, 190-1, Benzyl- 
phenylhydrazone, 

157, Diphenylhydra¬ 
zone, 157,a-Penta- 
acetate, 95 

54 

Stachyose (a- 

167-70 

+ 148 

20 

water 








Tetradecaacetate, 


Galactosyl 












95-6, [a]g +I20,al, 


a-galactosyl 












Tetradeca-/7-nitro- 


•^^a-glucosyl 

-1^/3-fructo- 

side) 












benzoate, 166 

55 

Sucrose (2-[a- 

169 70, 

+66 53 

20 

c = 26, 

0 14 



125 

+35 



Nonreducing, Octa- 


D-Glucosido]- 

me al , 



water 








acetate, 72, 69, [alg 


/J-D-fruclose) 

185, w - 











+ 59 6, chi, Trilniyl, 



al 











128 


♦Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XIX. ORGANIC DERIVATIVES OF CARBOHYDRATES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 





1- 



Rf Values 

1 


Azoate 







Specific rotation 

in 

Phenylosazone 

(p-Phenyl- 


/vBromo- 
phenyl- 1 


No 

Name 

Melting 
point, "C 




n-butanol* 



azobenzoate) 

p-Nitro- 

phcnyl- 

Miscellaneous 















1o)d 


Cone, 
Solvent 

acid-water 
(4 1 5) 

M P 



mg 

hydrazone 

hydrazone 


56 

D-Glucoheptu- 

171 

+ 67 4 


water 


209-10 






Hexaacetate, 112, [ajo 


lose 





1 







+ 87 0, a-Me gluco- 
side, 138 40, [«](,' 

+ 108 5 w 

57 

4-1 /5-D-Gluco- 

176 

+ 15 1 ^ 

16 

water 


198 









(anh ), 

+ 10 7 












mannose 

139 40 
(hyd ) 





i 







58 

a-L-Rhamno- 

180 1 

-80^ 


c = 


200 






Benzylphenylhydra- 


hexose 


-61 4 


9 67. 








zone, 183 4 






water 









59 

L-Ascorbic acid 

190, 187 

+49 

18 

me al 

0 38 





262 (di) 


Diphenylhydrazone, 









1 




1 

187 Di-2.4 dmitro- 
phenylhydrazone, 

282 

60 

Gentiobiose 

190-5 

+ 21 4 — 

EM 

c = 5. 


163 4, 

-42 9“, 





Octaacetdte (a) 188 9, 


(6-[/3-D-Glu- 

(anh ), 

+ 8 7 


water, 


170. 

95°„al 





[alff +52 3, chi. 


cosido] D-glu- 

86 





179 






(13) 192 3,(a](“ 


cose) 

(hyd ) 











-5 3, chi 

61 

a'D-Glucohep- 

193 

-20 

EM 

water 


194-5 






/?-Me glucohepto- 

i 

tose 






i 



1 



side, 169, Md -75, 
w , Hexaacetate, 

164 (a form), 135 
(^^-^o^m) 

62 

a,a-Trehalose 

210 203 

+ 178 3 

EM 

c = 7, 




134 5 

+ 210 



Nonreducing Ociani- 


( 1-[tv-U-Lilu- 

(anh ) 



water 



i 

1 




trate, 124 Octaace- 


cosidoj-a-D- 

97( + 2 











tate, 100 2, (al(,” 


glucose) 

H.O) 











+ 162, chi Hexaace- 
late, 93-6, [a]),® 

+ 158 3, chi 

63 

Primeverose 

210,208 

+ 24 1 — 


c = 


220 






d-Heptaacetate. 216, 


(6-[/3-D-Xylo- 


-3 3 


2 5, 








(all," -23 5, chi 


sido]-D-glU' 

cose) 




water 









64 

Lactose (4-[/3-D- 

a-form. 

+ 90-^ 


c = 4, 

0 09 

200, 






/)-N Uropheny losa- 


Galactosido]- 

223 

+ 55 3 


water 


210-2 






zone, 258, Octaace- 


D glucose) 

(anh ). 

( + 52 3) 










tate, 100 Benzyl- 



201 

+ 35^ 


1 c = 4, 








phenylhydrazone, 



(hyd ). 

+ 55 3 

1 









128, 2-Naphthylhy- 



1 /?-form, 
252 
(anh ) 

( + 52 3) 


I 








drazone, 203 

65 

/9-Cellobiose 

225 

+ 142 — 

EM 



208 

-6 5", 

273 

+ 105 



Phenylhydrazone, 90, 


(4-la-D-Glu- 


+ 34 6 


water 


10, 

pyr -al 





Octaacetate, (a) 229 


cosido]-/3-D- 






198 

(1 1) 





30,1011? +42, chi. 


glucose) 



1 





1 




Semicarbazone, 183 

5, Octaacetate (fi), 
I92,202,(al(? 

- 14 5, chi, Oxime, 

123 5 

66 

6-l)J-Cellobio- 

247-52 

+ 150 — 


water 


224 








sido]-a-D>glu> 

(anh ), 

+ 84 












cose 















(hyd ) 











1 

67 

6-[-/?-Lacto- 

257 

+ 34 7 — 

24 

water 


233 










+ 22 6 




1 


■ 

1 


1 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XX 

Formation of amine by reduction * 

RNO 2 + 6[H] — RNH 2 + 2 H 2 O 
Amine 


From the nitro compound and tm in hydrochloric acid 

For directions and examples see Cheroms, p 625, Lmstead, p 69, Shriner, p 262, Vogel, p 529, Wild, p 
247 

From catalytic hydrogenation (Raney nickel, platinum oxide and palladium on charcoal) of the nitro com¬ 
pound in ethanol, methanol or dioxane 

See Cheroms, p 626, Lmstead, p 70, N D Cheroms and M Koeck, J Chem Ed, 20, 488 (1943), K 
Johnson and E F Degermg, 7 Amer Chem Soc , 61,3194 (1939), S V Voris and P E Spoerri, J Amer 
Chem Soc , 60,935 (1938), E R Blout and D C Silverman, 7 Amer Chem Soc , 66, 1442 (1944) 

From the nitro compound and lithium aluminum hydride in ethers 

See N G Gaylord, J?erf«crio/i wir/i Comp/ex Mero///ydrirfex. Interscience, New York, 1956, pp 762-773 
For partial reduction of polymtro compounds with sodium or ammonium polysulfide see Lmstead, p 
71, Vogel, p 551 

NOTE For directions and examples for the preparation of the derivatives of the amine formed on re¬ 
duction of the nitro compounds see explanations and references to Table XVIII, p 291,292, 293, 294 

Polymtro derivative * 


HNO 3 

ArN 02 -► Ar(N 02 )„ n > 1 

From the aromatic nitro compound with concentrated or fuming nitric acid and sulfuric acid 
For directions and examples see Cheroms, pp 580, 627, Shriner, p 249, Vogel, pp 526,527 
From fuming nitric acid in acetic acid or acetic anhydride 

See Wild, pp 24,247,248,3 Reilly and W J Hickmbottom, 7 Chem Soc, 117 , 135 (1920), O L Brady 
andW H Gibson,7 Chem Soc, 119 , 102(1921) 

Molecular compounds of aromatic polymtro compounds with aromatic hydrocarbons 

Ar(N02)„ -t- Ar'H — Ar(N02)„ • Ar’H n > 1 

Molecular 

compound 

Molecular addition compounds are formed from the aromatic polymtro compound and aromatic hydro¬ 
carbons 

For directions and examples see Table IV, p 32, 33, 34 Wild, p 248, T Asahina and C Shmomiya, 
J Chem Soc Japan, 59, 341 (1938), O C Dermer and R B Smith, 7 Amer Chem Soc , 61, 748 (1939) 

Nitroaromatic acids from side-chain oxidation 

Ar(N02)R — Ar(N02)COOH 

Nitroaromatic 

acid 

From the alkylaromatic nitro compound and basic aqueous potassium permanganate 
For directions and examples see Cheroms, p 627, Vogel, p 629 

From the alkylaromatic nitro compound and sodium bichromate and sulfuric acid in water 
See Cheroms, p 628, Vogel, p 629 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 









Nitration 











product 


No 

Name 

Boiling 

point, 

Melting 

point 

f’D 

Density 

8 /ml 

Amine 





Melting 

Position 

Miscellaneous 








Acet 

amide 










Boitmg 



Picrate 

point. 

of nitro 








point, 




‘C 

groups 








•c 

IHil 








1 

Nitroethylene 

98 9 



1 073” 

165 




58 

165 



Polymerizes readily 















on contact with 
base 

2 

Nitromelhane 

101 

-17 

1 3797'' 

1 1297'- 

-6 


28 



207 















215 




3 

NUroeChane 

114 


1 392'<> 

1 0497'" 

165 



71 

58 

165 




4 

2-Nitropropane 

120 


1 394 

1 024“ 

33 



26 





Phenylthiourea 















denv of amine, 

101, I-Naphthyl- 
urea denv of 
amine, 200 

5 

3-Nitropropylene (3 

125 30 



1 051'’ 

58 




39 

140 





Nilropropene) 









1 





6 

l-Nitropropane 

132 


1 4002" 

1 008" 

49 



84 

36 

135 




7 

DL>2>Nirrobutane 

140 


1 4013 


63 



76 

70 

139-40 




8 

2-Methyl-l--nitro- 

140 1 



0 987 ’ 

69 



57 

53 

150 



p Toluenesulfona- 


propane 













midederiv of 
amine, 78 

9 

2-Methyl-2-nitro- 

150 




78 





183 





butane 














10 

DL-2>Mtropentane 

152 4 




92 








Hydrochloride of 















amine, 168, Oxa¬ 
late. 226 131 
Chloroaurate, 82 3 

11 

1-Nitrobutane 

153 


1 4103'" 

0 9710'" 

77 





151 



Phenylthiourea de- 















riv of amine, 65, 
l-Naphthylurea 
denv of amine, 

149 

12 

l-NiCroi$obutyiene 

(l-Nitroisobutene) 

154-8 



1 0S2S 

69 



57 

53 

150 




13 

3-IVIethvl-l-nitro- 

164 




96 





138 



Phenylthiourea de- 


butane 





1 


1 

! 






riv ofamme, 102, 
1-Naphthyiurea 
denv of amine, 

^ 132 

14 

l-Nitropentane 

173 


1 4175 

0 95251" 

104 





139 



Phenylthiourea de- 








1 







riv ofamine, 69, 
2 -Naphthyithio- 
urea denv ofam¬ 
ine, \ 14 

15 

2-Nitrohexane 

176 



0 93572" 

116-8 









16 

l-Nitrohexane 

193 


1 4234 

0 9396f 

130 




96 

126 




17 

l-Nitroheplane 

193 5 



0 9476” 

155 





121 


i 

Phenylthiourea de- 















riv of amme, 75 

18 

2-Nitroheptane 

194 8 



0 9466" 

142 








Hydrochloride of 















amine, 133 Oxa¬ 
late, 204 5, Chlo¬ 
roaurate, 63-4 

19 

N itrocyclohexane 

205 6 

-34 

1 4612” 

1 068i’ 

134 


104 

147 





SnCI, + HCI — 















Cyclohexanone 
oxime 89 90 

20 

1-Nitrooctane 

206 10 



0 9346'" 

180 





112 



1 Naphthylthio- 



part 












urea denv of am- 



d 












me, 72 

21 

Nitrobenzene 

210 1 


1 553'" 

mm 

184 


114 


112 


90 

1,3 



2-Nitrotoluene 

222 


1 5474'" 


200 


lltllll 

146, 

124 

213 

70 1 

2,4 







nn 




143 







*Dcn\aUvc dau given in order m p , crystal color, solvent from which crystallized 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 


No 

Name 

Boiling 

point, 

•c 

Melting 

point, 

*C 

1 

Density 
g /ml 

Data for the corresponding amine obtained on 
reduction of all nitro grdups 

Nitration 

product 

Miscellaneous 

Amine 

Acet¬ 

amide 

Benz- 

amide 

Benzene 

sulfon¬ 

amide 

Picrate 

Melting 

point, 

•c 

Position 
of nitro 
groups 

Boiling 

point, 

•c 

Melting 

point, 

*C 

23 

l-EthyI-2-nitroben- 

224 


1 5407''' 

1 I26“* 

210 11 


111-2 

147 


194 5 





zene 





214 









24 

M-Diniethyl'2- 

226 

13 


1 112'“ 

215 


177 

168 


180 

182 

1,3,5 

/7-Toluenesulfon- 


nitrobenzene (2- 





218 








amide deriv of 


' Nitro-m-xylene) 













amine, 212 

25 

Phenylnitromethane 

226d 


1 5323““ 

1 15982“ 

184-5 


60 

105 

88 

194 




26 

3>Nitrotoluene 

233 

16 

1 5470“' 

1 1571““ 

203 


65 

125 

95 

200 



Oxid —► 3-nitroben- 















ZOIC acid, 140 

27 

],4-Diinethyl'2- 

241 2 



1 132'“ 

213-5 


139 

140 

138 

171 

139 

1,2,4 



nitrobenzene (2- 















Nitro-/j-xylene) 














28 

l'Ethvl-4>nitro- 

241 


1 5458'“ 

1 124““ 

216 


94 

151 



37 

2,4,6 

/7-Toluenesulfon 


benzene 





214 








amide deriv of 















amine, 104 

29 

l3-Dimethyl-4- 

246 

2 


1 126'““ 

217 


133 

192 

129-30' 

209 

182 

1,3,5 



nitrobenzene (4- 







130 








Nitro-m-xylene) 














30 

l,2-Diinethyl-3- 

250 

15 



221-2 


135 

189 


221 

82 

1,2 



nitrobenzene (3* 















Nitro-o-xylene) 














31 

2-Nitro-/j-cymene 

264 


1 5309““ 

1 0744““ 

241 


71 

102 



54 

2,6 


32 

2-Nitroanisole 

265 

10 

1 5620“” 


225 

5-6 

85 88 

60 84 

89 

200 

68 

2,4,6 


33 

l-(er(-Butyl-4- 

267 




230 

17 

169-70 

134-6 





Dll HN03-*4- 


nitrobenzene 













nitrobenzoicacid, 















240 

34 

2-Nitrophenetole 

268 

5-6 

1 5425“” 


229 


79 

104 

102 


86 

2,4 



•Derivative data given in order m p , crystal color, solvent front which crystallized 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

X 

Boiling 

point, 

X 

Data for the corresponding amine obtained on 
reduction of aU nitro groups 

Nitration 

product 


Amine 


Benz- 

amide 

Benzene 

sulfon¬ 

amide 

Picratc 

Melting 

point 

X 

Position 
of nitro 
groups 

Miscellaneous 

Boiling 

point, 

X 

Melting 

point, 

X 

Acet¬ 

amide 

1 

2-Methyl-2-iiitropropane 

25 6 

127 

46 



134 


198 



Phenylthiourea denv of amine. 


(tcrt-Nitrobutane) 











120 

2 

4-Fluoro-l-nitrobenzene 

25-7 


184 6 


152 

185 





N-p-Nitrobenzamide denv of 













amine, 181 

3 

l-Nitro-23t6-trimethyl- 

30 


235 


186 








benzene 












4 

3,4-Diinethyl-l-mtro- 

30 


226 

51, 

99 




82 

1,2 

N-Formyl denv of amine, 52 


benzene (4-Nitro-o- 




47 8 







N-Chloroacetyl, 109 


xylene) 












5 

2-Chioro-l-iiitrobeiizene 

32 


209 


87 

99 

129 

134 

50 52 

2,4 


6 

2y4-DichlorO'l-nitrO' 

33 

258 


63 

143-6 

115 

128 

106 



N-Formyldenv of amine, 154 


benzene 












7 

4-BromO'3-nitrotoluene 

33 


136’' 


121, 







i 






114 







g 

3-Nitrophenetoie (3- 

34 


248 


97 

103 


158 



/vToluenesulfonamide denv 


Ethoxy-l-nitro- 











of amine, 157 


benzene) 












9 

2-Nitrobiphenyl 

37,33 



49-50 

121 

102 





N-Formyl denv of amine, 75 

10 

6-Chloro--2wnitrotoiuene 

37 

238 


245 

157-9 

173 





Oxid —► 6-chloro-2-nitro- 







136 






benzoic acid, 161 

n 

3-Iodo-l-flitrobenzene 

38,35 



33,27 

119 

157 


i 



p-Toluenesulfonamide denv 













ofamine. 128 

12 

3-Mtroanisole (3- 

38 

258 

251 


81 



169 

106 

3,5 

/>-Toluenesulfonamide denv 


Methoxy-l-nitro 











of amine, 68 


benzene) 












13 

4-Chlorow2-nitrotoiuene 

38 

240 


21-2 

139 40, 






Oxid — ► 4-chloro-2-nitro- 







131 






benzoic acid, 142 

14 

5*Nkroindane 

1 40, yel 

152“ 

250 

37-8 

106 

137 






15 

2-Bronio-l-nitrobenzene 

43 


250 

32 

99 

116 


129 

72 

1,3 


16 

4-Nltroindane 

44 

139.0 

236 

-3 

126 

136 






17 

Nitromeskylene 

44 


232 3 


216-7 

204 


189 91 

86 

di 

/>-Toluenesulfondmide denv 













ofdmme, 167 

18 

3-Chloro-l-nitro- 

45 


230 


72,78 

119 20 

121 

177 





benzene 












19 

2-Nitroazoxybenzene 

49, yel 



98 

156 







20 

1 2-lodo-l-nitrobenzene 

49 



61,58 

109 

139 


112 




21 

4-NUrotoluene 

52 

234 

200 

45 

147 

158 

120 

182 

70 

2,4 


22 

4-Chloro<13-dmitro- 

52 



91 

142 (di) 

I78(d/) 



183 

2 , 4,6 

NaOH ^ 2,4-Dinitrophenol, 


benzene (I-Chloro-2,4- 











114, Hydrazine 2,4-di- 


dinitrobenzene) 











nitrophenylhydrdzme, 199 

23 

4-Nitroanisole (4- 

53 


240 

58 

130, 

154 

95 


89 

2,4 



Methoxy-Unitro- 





127 








benzene) 












24 

2,S-Dichloro-l-nitrO' 

54 



50,Igr 

132 

120 



104 

1,3 



benzene 












25 

4-Iodo-3-nitrotoluene 

55 



48,38 

151, 






N-Formy! denv ofamine. 







136 






129, NaOH —3-Nitro-/>- 













cresol, 36-7 

26 

3-Bromo'l-nitrobenzene 

56 


251 

18 

87 

120, 


180 

59 

1,2 









136 






27 

I'Nitronaphthaiene 

57,60 



50 

159 

160 

167 

163, 













181 




28 

/^•Nitrostyrene 

58, yel 

250- 









Irradiation -♦ dimer, 180-7 




60d 










29 

l*Methyl-2-nitro- 

58-9, 



51 

188-9 

222 







naphthalene 

yel 












’Derivative data given in order m p , crystal color, solvent from which crystallized. 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






[ Data for the corresponding amine obtained on 

Nitration 







reduction of all nitro groups 


product 




Melting 

Boiling 1 


1 







No 

Name 

point. 

point, 





Benzene 

sulfon- 


Melting 

point. 

Position 
of nitro 

Miscellaneous 



•c 

•c 

Boiling 

Melting 

Acet¬ 

amide 

Benz 

amide 

Picrate 






point, 

point, 

amide 


*C 

groups 






•c 

•C 








30 

4>Nitrophenetole ( 1 - 

60 58 


248 

3 4 

137 

173 

143 

69 

86 

2,4 



Ethoxy-4-nitro- 

benzene) 



254 







i 


31 

3,4-Diiiitrotoluene 

61 


265 

89 90 

4 mono 

3-mono 

178 9 




Oxid -• 3,4-dinitrobenzoic 







131 2, 

193 4 

(di) 




acid, 165, 161 







di 210 

di 













263 4 






32 

3-Nitrobiphenyl 

61,59 



30 

148 







33 

2r3-Oinitrololuene 

63 


255 

63 4 







(NH 4 )i S — 2-Nitro-m-tolut- 













dine, 108. red HNO, —2,3- 
Dinitrobenzoic acid, 201 

34 

l-Methyl-S-nitro- 

naphthalene 

63 4 



67 8 

183-4 

195 6 






35 

2y6-Dinitrotolueiie 

66 



105 

202 3 




80,82 

2,4,6 

Oxid —► 2,6 Dmitrobenzoic 













acid, 202 3 

36 

2y4y6-Tnn)troanisote () - 

68 

i 


1 





1 


Naphthalene adduct, 69-70. 


Methoxy-2,4,6-tnnitro- 

benzene) 

i 





i 





NHjinal —* picramide, 188 

37 

2«4-DinUTOtoluene 

70,72 


292 

99 

224 (rfr) 

224 (rfi) 

2 


80 82 

2,4,6 

Naphthalene adduct, 60, 









mono 




Oxid — 2,4-dmitrobenzoic 









138 




acid 182-3 SnCl^ + HCl — ^ 









di 




4-Nitro-o-toluidine, 107 vel 









191 





38 

2-NUroazobenzene 

71,or- 



59 

126 

122 








red 











39 

l-MethyM-nitro- 

71-2, 



51 2 

166 7 

238 9 

1 




Dil HNO 3 — » 4-nitro-l- 


naphthalene 

pa yel 










naphthoic acid, 220-1 

40 

4-Bro mo‘1,3-d i n 11 ro- 

75,72 










NaOH — ^ 2,4-Dinitrophenol, 


benzene (1 -Bromo-2,4- 











114 Al NHi — ^ 2,4-dinilro- 


dinitrobenzene) 



1 

j 








aniline, 180 188, yel Sn + 

HCI — ► 1,3-Diaminobenzene 
63, Hydrazine — *• 2,4-dmitro- 
phenylhydrazme, 199 

41 

3y5>DiniethyM-nitro> 

75 

273 

220-1 


144, 






N-Formyl denv of amine. 


benzene 





140 






76 7 

42 

4,5-Diniethyl-l,3- 

76 










(NH 4 ) 2 S— ► !-Amino-3.4- 


dinitrobenzene 











dimethyl-5-nitrobenzene, 75 
Acetyl denv of this, 209-10, 
Benzoyl denv of this, 223-4 

43 

5-Methyl-2-nitro- 

76 7 



63 4 

123-4 

155-6 







naphthalene 












44 

2-Nitronaphthalene 

78 



112 

132 

162 

102 

195 




45 

2,4,6-T rinitrophenetole 

78 










Naphthalene adduct, 39, NHj 


(l-Ethoxy-2,4,6-tri- 

nitrobenzene) 











in al — picramide, 188 

46 

2,4,6-T rinitrotoluene 

80,82 










Naphthalene adduct, 97; 


(TNT) 











CrOs/conc H 2 S 04 -» 2,4,6- 
tnnitrobenzoic acid, 220 

47 

2-Methyl-I-nitro- 

81, yel 



32, pet 

188 

180 







naphthalene 




elh 








48 

4-Nitrophenanthrene 

81 



105 

190 

224 






49 

3,4-Diniethyl-l,2- 

82 






1 




Reduct —*• l-amino-3.4' 


dinitrobenzene 











dinnethyl- 2 -nitrobenzene. 66 , 
red , Acetyl denv of this, 

115 6 , Benzoyl denv of this, 
199-200 


•Derivative data given in order m p , crvstal color, solvent from which crystallized 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


50 5-Methyl-l-nitro- 82 3 

naphthalene 

51 Picryl chloride 83 


52 4-Chloro-l>nitrobenzene 84 

53 ^,5-Dibromo-l,4-dinitro- 127 

benzene 

54 2,4-Dimethyl-l,3- 84 82 

dinitrobenzene 

55 2,4-Dinitroniesitylene 85 


56 2,5-Dibromo-1-nitro¬ 

benzene 

57 4-Bromo-l-nitro- 

naphthalene 

58 2,4-Dinitrophenetole 

1 3-Dinitro-4- 
ethoxybenzcne 

59 4-Chloro-l-nitro- 

naphthalene 

60 13'Dinitrobenzene 


61 2,3-Diniethyl-l,4- 90 

dinitrobenzene 

62 3,5-Dinttrotoluene 92 


63 3,6-Dimethyl-l ,2- 

dinitrobenzene 

64 4,6-DiniethyI-l,3- 

dinitrobenzene 

65 2,4'-Dinitrobiphenyl 

66 8-Chloro-l-nitro- 

naphthalcne 

67 2,4-Dinitroanisole 

l,3-Diniiro-4 

meihoxybenzene 


68 3-Nltroazobenzene 96, or 

69 4'Chloro-2-nitroanisole 98 

(5-Chioro-2'methoxy- 
I-nitrobenzene) 

70 2-Nitrophenanthrene 99, pa 

yel 

71 S-Bromo-l-nitro- 99~1CM 

naphthalene 



Nitration 

product 


Benzene Melting Position 

sulfon- Picrate point of nitro 

amide *C groups 


Miscellaneous 


NaOH —* Picric acid, 122 
NH, —* 2,4,6-Trinitroaniline, 
188 192 5 

NaOH —► 4 Nitrophenol, 114 

2,5-Dibromo-/j-nitroa mime, 
175, yel 

Reduct —* 1 dniino-2,4- 
dimethyl 3-nitrobenzene 84 
N N Diformyl, 219 20 

Reduct — 2-amino-4 nitro 
mesitylene, 75 Acetyl deriv 
of this 191 Benzoyl deriv of 
this, 169 Benzenesulfonyl 
deriv of this, 163 


N-Formyl deriv ofamine, 172 

78 2,4,6 Reduct —► 2-nitro/7-phcneti- 

dine, 40 


(NH 4 )^S -* 3 Nitroaniimc, 
114 Naphthalene adduct, 52 

i-amino-2,3-dimeihyl-4- 
nilrobenzene, 114 
Oxid —► 3,5-dinitro-benzoic 
acid 204 5 (NHOj 
S-^ 5-Nilro-m toluidine 98 
Oxid —► 2,3-dii(iiro-/7-loluic 
acid, 249 

N,N'-Diformyl deriv of 
amine, 182 3 


2,4 Dinitrophenol, 114, Naph¬ 
thalene adduct, 50, Reduct 
—* 2 amino-4-nitroanisole, 

118, or -red. Acetyl deriv of 
this, 175 6 


CrOj 2-Nitrophenanthra- 
' quinone, 260, golden yel 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

i 

Boiling 

point, 

•c 

Data for the corresponding amine obtained on 
reduction of all nitro groups 



Amine 


Benz- 

amide 

Benzene 

sulfon¬ 

amide 

Picrate 

Melting 

point, 

'C 

Position 
of nitro 
groups 

Miscellaneous 

Boiling 

point, 

•c 

Melting 

point, 

“C 

Acet¬ 

amide 

72 

3,5-Diinethyl-l ,4-dinitro- 

101 



104 







Reducl -* i-dmino-2,6- 


benzene 











diniethyl-4-nitrobenzene, 158 

73 

l,2>Dinitronaphthalene 

102-3, 



98 

234 (di) 

291 (di) 

1- 







br 






mono 













215 





74 

5-Nitroacenaphthene 

106. 



108 

238 

210, 


lESH 






101 . 





199 








yel 











75 

245-Dinitrostyrene 

106-7. 










Aik KMnO, — 2-nitro- 



yel 










benzoic acid, 146-8 

76 

5-Chtoro-l-nitro- 

III 



85 

128 








naphthalene 












77 

3-Nitrodurene (3-Nitro- 

112 3 


261 2 

75 

207 








1,2,4,5-tetramethyl- 













benzene) 












78 

4-Nilrobiphenyl 

114 


302 

53 

171 

230 





N-Formyl deriv of amine, 172 

79 

9-Nitrophenanthrene 

II6-7 



137 8, 

207-8 

199 


190 



Picrate, 78-9 






104 








80 

1,2>Dinitrobenzene 

118 



102 

185 (di) 

301 (d/) 

185 




(NHq)S —* 2-Nitroanilme, 71, 













Hotaq NaOH —► 2-nitro- 













phenol, 45 

81 

2,4'-DiniCrodiphenyU 

118. yel 



88-9 

224 5 






Oxid —► 2,4'-dmitrobenzo- 


methane 





(210) 






phenone, 197 







(di) 







82 

4y5>DimethyUl ^-dinltro- 

118. 



126 

227-8 






Reduct -* l-amino-4,5- 


benzene 

115 




(di) 






diniethyl-2-nitrobenzene, 140 

84 

3-Methyl-2-nitro-l,4- 

121-2. 










Dll KMnOq —► phthalic acid. 


' naphthoquinone 

125. 










200-6, NajSOi Reduct or 



yel 










Fe ac a —*■ 2-amino-3- 













methyl-1,4-naphthoquinone. 













167.red 

85 

1 rinitrobenzene 

122 










lAnthracene adduct, 164, 













! Naphthalene adduct, 156, 













Fluorene adduct, 105 

86 

5>Bromo>]-nitro- 

122 



69,63- 

215 

1 







naphthalene 




4 








87 

Picric acid 

122 






1 




Naphthalene adduct, 149, 













Fluorene adduct, 84, Anthra- 













cene adduct, 138, n-Butyl- 













ammonium picrate, 15! 

88 

2,5-Dimethyl<l 3-4initro< 

123 4 



102-3 



! 




Reduct -» 1-ammo-2,5- 


* benzene 











dimethyl-3-nitrobenzene, 98 

89 

l•Nitro-2,4,6•tribromo- 

125 



122 

232 

198 





Formyl deriv of amine, 222 


benzene 












90 

4-Bromo- l-nitrobenzene 

126 



66 

168 

204 

134 

180 



NaOH -» 4-Nitrophenol, 114 

91 

2,2'*Dinitrobiphenyl 

124. 



81 

mono 

mono 





N,N'-Diformyl deriv of 



128 




89 90, 

158- 





amine, 137 







di 161 

60, di 













190 1 






92 

1,4-Dinitronaphthalene 

131-2. 



120, yel 

303 4 

280 (di) 








yel 




(di) 







93 

3,5>DimethyU 1,2>dinitro- 

132 



78 







Reduct —► l-amino-2,4— 


benzene 











dimethyl-6-nitrobenzene, 76 

94 

4-Nitroazobenzene 

135. or 


>360 

126 

144-6 

211, 













205 







*Derivative data given m order m.p, crystal color, solvent from which crystallized 


340 


Copyright 1967 by CRC Press, Inc. 










TABLE XX. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Data for the corresponding amine obtained on 

Nitration 







reduction of atl nitro groups 


product 




Melting 

Boiling 





















No 

Name 

point 

point 

Amine 







Miscellaneous 











Melting 

Position 







Acet 

amide 









Melting 




point. 

of nitro 







point 



X 

groups 







X 








95 

4-Chloro-l,S-dmitro- 

138 










NaOH —*• 4 8-Dinitro-l-naph- 


naphthalene 











thol, 235 Sn + HCl^ 1,5- 
Diaminonaphthalene, 190, 
PCI,-* 1,4,5-Trichloronaph 
thalene. 131 

96 

2 -Nitroindene 

141 










Zn - 1 - Ac a -• 2-indanone 













oxime, 155 

97 

4-Bromo>l ,5-dinitro- 

143 










NaOH-*4,8 Dmitro-l-naph- 


naphthalene 











thoI,235. HNO^At 180-^3- 
nitrophthalic acid, 218 

98 

2,4-Dinitrostilbene 

143 5, 



119 20, 










yel 



pa yel 








99 

13 ~Dinitronaphthalene 

144 5, 



96 

263 5 









yel 




(di) 







100 

9-Nltroanthracene 

146. yel 



145 50 

273 4 






CrOi Oxid ofamine—►an- 













thraquinone 273 286. yel 

101 

4-ChIoro-l,3-dmitro- 

146 7 










Warmdd NaOH ^ 2,4 di- 


naphthalene 











nitro 1 naphthol, 140 

102 

2,5-Diniethyl-l,4- 

147, 



150 







Reduct 1 ammo 2 5 


dinitrobenzene 

142 










dimethyi-4-nitrobenzene, 

144 5 

103 

3>Nitroacenaphthene 

15U2, 



81 2 

192 3 

209 10 


221 






yel 











104 

4-Nitroazoxyb%nzene 

153, pa 



138 

151 









yel 




172 







105 

3,8-Dinitroacenaphthene 

155-6, 



167 8, 










br -yel 



yel 








106 

2-Nitrofluorene 

156, 



129 

191 









154 











107 

3-Nitro-],2>naphtho- 

156, red 










SnClj + HCl —► 3-Amino 1,2- 


quinone 

! 




1 






naphthohydroquinone, 164 

Dll HNO, —► phthalicacid, 
200 6 

108 

2,2'-Dinitrodiphenyl> 

159 



160 







Oxid —► 2,2'-dmitrobenzo- 


methane 











phenone, 188 9 

109 

] ,6-Dinitronaphthalene 

161 2, 



85-6, 

257 

265 (di) 








166, 



77 

(263) 









pa yel 




(di) 







110 

1,8-Dmitronaphthalene 

no. 



66 


311 2 



218 

1.3,8 




173 





(di) 






111 

4'Bromo-l,8-dinitro- 

170, yel 










NaOH —► 4,5-Dinitro 1 naph- 


naphthalene 











thol. 235. HNO, At 180—3- 
nitrophthalic acid, 218. Al 

NH, — 4-amino-l,8-dmitro- 
naphthalene, 246, red. Acetyl 
deriv of this, 245 

112 

3-Nitrophenanthrene 

170-1 



87 8 

200 1 

213 






113 

d-lodo-l -nitrobenzene 

173 



67 8 

184 

222 






114 

1,4-Dinitrobenzene 

173, 



140. 

304 

300 (r/r). 

247 




Aq NaOH—► 4-nitrophenol. 



171 



147 

162 3 

128 

idi) 




114 







{mono) 

(mono) 






115 

33'-Dinitrodiphenyl- 

175 



53-4 

193 (A) 






Oxid —► 3,3'-dmitrobenzo- 


methane 











phenone, 155 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE X\. ORGANIC DERIVATIVES OF NITRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p. )* (Continued) 




















Mellmg 

Boiling 






\mam 



No 

Name 

point 

point 

mmm 






Meiling 

point 

Position 
of nitro 

Miscelldneous 



*C 

*C 


Melting 

Atct 

amide 

Ben? 

amide 

sulfon 

PiLrate 







point 

dmide 


*( 

groups 







‘C 








116 

4-Nitrophenanthrefie- 

179 80, 










CrOj -* 6 -Nitrodiphenic acid. 


quinone 

pa yel 










248 50, 0 'Phenylene di¬ 
amine -* quinoxaline deriv , 
217-8, Monoxime, 169-70, 
Dioxime, 210, Monosemicar- 
bazone, 210-11 

117 

4-Chloro-l ,S-dinitro- 

180,pa 










NaOH -*■ 4,5-Dinilro-l-naph- 


naphthalene 

yel 










thol, 235, PCI 5 — I,4,5-Tn- 
chloronaphthaiene, 131 

118 

9>NitTofluoTene 

181 2 



64 47 

262 

260-1 






119 

4,4'-Dinitrodiphenyl' , 

183 



93 

236 7 






Oxid — ► 4,4'-dinilrobenzo- 


methane 





(di) 






phenone, 189 

120 

4-Chloro-5-nitro-l 

184,red 










Aniline— ► 2-anilinO'3-nilro- 


naphthoquinone 











1,4-naphthoquinone-4-anil, 

250 

121 

l^Nitroanthraquinone 

185 



303-6 

262 

227-8 

i 





122 

2^'-Dinitrostilbene 

196, yel 



176, 

304 (r/i) 



209 









golden 













yel 








123 

4^-Dinitrostyrene 

199, yel 










Acid KjCrjO, — 4-nitro- 













benzoic acid, 240 

124 

33'>Dinitrobtphenyl 

200 ,yel 



94 

257 8 













(di) 







125 

2,5-Dinitrofluorene 

207, yel 



175 

289 (di) 







126 

2^'-Dmttroazobenzene 

209-10, 



134,red 

271 (r/i). 




i 





194- 




or 









5 yel 











127 

1,5-Dinitronaphthalene 

214 



190 

360 (r/i) 




154 

1,4,5 




217 











128 

4,4'>Dinitroazobenzene 

222 3 



250-1 

212 









216, 
or -red 


1 

! 

1 (mono) 

1 






129 

2,5-Dinttrophenan- 

228, 










Monoxime, 190 l,o-Pheny!- 


threnequinone 

yel - 










enedtamine —► quinoxaline 



red 










deriv , 262-4 

130 

I'Nitroanthraquinone 

230 



252, 

218 

255 











243 








131 

2,7-Dinitronaphthalene 

234, yel 



166 

261 (di) 

267 (di) 


210 









159 




(dr) 




132 

4,4'-Dinitrobiphenyl 

237 



128 

317 (dr). 

352 (dr). 








240 




199 

203-5 












(mono) 

(mono) 






133 

l3*’Dinitroanthra* 

240, yel 



290 


>300 







quinone 












134 

1,6-Dlnitroanthra- 

255-7, 



262, red 

295 (dr) 

275 (d<) 







quinone 

yel 











135 

2-Nitrophenanthrene- 

258-60, 



205-10, 







CrO, — 4-Nitrodiphenic acid. 


quinone 

yel 



dk vlt 







217, Monoxime, 213, Mono- 
thiosemiearbazone, 234 5 

136 

3-Nitrophenanthrene- 

279-80, 










CrOj — 5-Nitrodiphenic acid. 


quinone 

or 










268, Monoxime, 240, 

Dioxime, 200, Monosemi- 
carbazone, 254, red 

137 

2,7«Dinitroanthra- 

280, 



>330 

>350 

300 (dr) 







quinone (Fritzsche's 

262, 




(dr) 








reagent) 

pa yel 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XX. ORGANIC DERIVATIVES OF MTRO COMPOUNDS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 




Melting 

point 

Boiling 

point 

Data for the corresponding amine obtained on 
reduction of ail nitro groups 

Nitration 

product 


No 

Name 

Amine 



Ben/enc 
sullon 
amide ' 


Melting 

point 

'C 

Posiluin 
ol nitro 
groups 

Miscellaneous 


i 

1 



Boiling 

point 

•c 

Melting 

point 

*C 

Acet 

amide 

Ben/ 

amide 

Pitrate 


138 

139 

140 

141 

142 

143 

-DinitrO' 

stilbene 

9,10*Dinkroanthracene 

1.7- Dinitroanthra- 
quinone 

2J>Dinitrophenanthrene- 

quinone 

1.8- Dinitroanthra> 
quinone 

1,5-Dinitroanthra- 

quinone 

288, yel 

294 

263 

yel 

295 

301 3. 
pa yel 

311 2 

384-5, 
pa yel 



231, yel 

290,red 

>360. 
dk vlt 

262, red 

319, red 

1 _ 

iiUdi) 

283 (dr) 

284 (dr) 

317 (dr) 

1 _ 

352 (dr) 

325 (dr) 

324 (dr) 

>350 

(dr) 



! 


Oxid -► anthraqumone, 273 

286 yel 

Cr 03 -*- 4,4 Dinitrodiphenic 
acid, 257 8, Monoxime, 

246-8, o-Phenylenediamine 
quinoxaline denv , 356, 
Fluorene adduct, 270, 
red -yel 

Monoxime, 253 

i 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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Handbook of tables for Organic Compound Identification, © f 967 CRC 


EXPLANATIONS AND REFERENCES TO TABLE XXI 


Hydrolysis to the corresponding acid * 

RCN + 2 H 2 O RCOOH + NH 4 HSO 4 

Acid 


RCN + H 2 O RCOONa + NHj 

Sodium salt 
of the acid 


From the nitrile and 75% sulfuric acid, or 4 1 phosphoric acid-sulfuric acid 

For directions and examples see Cheronis, pp 618, 619, Linstead, p 65, Shriner, p 258, Vogel, p 410, 
Wild, p 250 

From the nitrile and potassium hydroxide in aqueous methanol, ethanol or benzyl alcohol 
See Linstead, p 65, Vogel, pp 410, 805, Wild, p 250, L Palfray, S Sabetai and S Rovira, Compr Rend, 
209, 483(1939) 

From the nitrile and potassium hydroxide in ethylene glycol or glycerol 

See Cheronis, pp 618,620,5 Rovira and L Palfray, Cuwpr , 211, 396 (1940) 

NOTE For the directions and examples for the preparation of the derivatives of the carboxylic acid 
formed on hydrolysis see the explanations and references to Tables XII, XllI and XIV, pp 186, 187, 188, 189 

Partial Hydrolysis to the corresponding amide * 

H 2 SO 4 

RCN + H 2 O -^^ RCONH 2 

Amide 


From the nitrile with sulfuric acid 

For directions and examples see Cheronis, pp 619,620 Vogel, p 411 
Reduction to the corresponding amine * 

RCN + 4[H) ^ RCH 2 NH 2 
Amine 

From the nitrile and sodium in absolute ethanol 

For directions and examples see Cheronis, p 621, Shriner, p 259, Vogel, p 411, Wild, p 254, H B Cut¬ 
ter and M Taras, Ind Eng Chem , Anal Ed , 13, 830 (1941) 

From the nitrile and lithium aluminum hydride in ether 

See W G Brown in Organic Reactions, Nol 6 (Ed R Adams), John Wiley and Sons, New York, 1951, p 
469, N G Gaylord, Reduction with Complex Metal Hydrides, Interscience, New York, 1956, pp 731-750 

For summary of reduction methods see V NligrAichidin, Organic Cyanogen Compounds, Reinhold Publishing 

Corp , New York, 1947, pp 151-172 

NOTE For directions and examples for the preparation of the derivatives of the amine formed on re¬ 
duction of the nitrile see explanations and references to Table XVIII, pp 291, 292, 293, 294 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* 








I Derivatives of the corresponding acid 

1 Derivatives of the corresponding amine 









RCN — RCOOH 



RCN 

— RCH2NH2 





Boiling 

point. 

Melting 

point 



1 





1 _ 






/ No 

Name 

"d 

Density 

g/ml 

Acid 



S-Benzyl 
thiu 

ronium 






Miscel 

laneous 

/ 







M P 

Amide 

Anilide 












X 



chloride 






1 

Cyanoacetylene 

42 5 

5 

1 38699' 

0 8159' 

I44d , 

18 

61 2 

87 







HgNO,- 







83 










Wh pre- 







4 " 










cipitdte, 

Dimer. 

64 5-5 0 

2 

Cyanoacetalde- 

71 2 



0 881' 











HNO,— 


hyde 










6 ' 





Cyano- 

acetic 

acid, 66, 
2,4-Di 

nilro 

phenyl- 

hydra 

















zone. 















i 

j 


170 1, 
aq al , p- 
Nitro- 
phenyl- 
hydra- 





i 












zone, 

















153-4 

3 

Acrylonitrile , 

77 8 


1 393" 

0 797," 

140 

13 

85 

105 







Gives solid 







i 


i 





i 

1 


i 

polymer 
on addi¬ 
tion of 

cone 

NdOMe 

sot 

4 

Fluoroaceto- 

80 




165 

33 

77 










nitrile 
















5 

Acetonitrile 

81-2 


1 3442" 

0 7828," 

118 


82 

114 

135 

16 5 

71 

58 

106, 

165 



(Cyanometh- 

ane) 













135 



6 

TrichloroacetO' 

86,83 4 



1 439'' 

196 7 

58 

141 

95-7 









nitrile 
















7 

1 Methacrylo- 

90 1 


1 399" 

0 7991 

1 160 

15 6 

102 6 





1 



Gives solid 


nitrile (a- 















polymer 


Methylacrylo- 















on heat- 


mtrile) 














! 

mg with 
benzoyl 
peroxide 

8 

Propionitrile 

97, 


1 3659" 

0 7771 

141 


79 

106 

151 

49 

84 

36 

63 

135 



(Cyanoelhane) 

103 5 















9 

Isobutyroaitrile 

104, 



0 773 

154 3 

-47 

129 

109 

143 

69 

57 

53 

82 

150 




107 8 





1 


10 








10 

Trimethylaceto- 

106 

15-6 

1 3792 



35 

153 4 

127-9 









nitrile {ten- 
Bulylcyanide) 
















11 

2-Ethylacrylo- 

111 


1 4132 


180 


84, bz 










nitrile 
















12 

Dichloroaceto- 

113 



1 374“ ’ 

194 

5 6 

98 








Me ester 


nitrile 















of acid, 
143-4 

13 

a-ChloToiso- 

116 


1 4045", 

1 06411 


31 


69 70 









butyronitrile 



1 435“ 













14 

n-Butyronitrile 

117 


1 3812“ 

0 796' 

162 


116 

96 





65 

151 



(1-Cyano- 

propane) 

















•Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 








j Derivatives of the corresponding acid 

1 Derivatives of the corresponding amine 









RCN — RCOOH 



RCN 

— RCH,NH2 





Boiling 

point, 

Melting 

point. 



l___ 





_ 






No 

Name 


Density 

g/ml 

Acid 



S-Benzyl 
thiu 

ronium 



Ben- 

Phenyl 

thiourea 


Miscel¬ 

laneous 







BP. 

M P, 

Amide 

Aniltde 


sulfon- 

Picrate 








*C 

•c 



chlonde 


amide 




15 

/ra/i5-Crotono- 

119 


1 4217 


189 

72 

158 

115 


83 4 



109 5- 

131 5- 

nffof 


nitrile 













105 

2 5 

amine 


i 


j 













1 4263, 
l-Naph- 
thylthio- 
urea of 

















amine, 

















129 30 

16 

Allyicyanide 

119 


1 4060" 

0 835” 

169, 


73 

58 

75 7 




123 7, 

136 8 

n6’of 







i63 


1 

1 


i 




56 7 

74 

amine 

1 4191, 

Al KOH 

cro- 

tonic ac , 

72 1- 
Naph- 
ihylthio- 
urea of 

amine, 

109 10 

17 

Methoxyaceto- 

120 


1 380" 

0 9373i* 

203-4! 


96 

58 









nitrile 
















18 

2-Hy<lroxyiso- 

butyronitrile 

(Acetone 

cyanohydrin) 

120d 

-19 

1 3996” 

0 93f 


79 

98 

136 








19 

3-Hy<lroxy-4- 

124 





255 7 









Acetate, 


methoxybenzo- 

131 5- 














116, Ace- 


nitrile 

20 




1 


j 








late of 

acid, 

206-7, 

Me ester 
of acid, 

83 4. 

66-7 

20 

2-Methylbutyro- 

125 6 


1 380” 

08061! 

177 


112 

IIM 


95 5- 





HCI salt of 


nitrile 

! 

i 







j 


60 

1 


1 



amine, 

176, 

HzPtCie 
salt of 

















amine, 

















240 

21 

Chloroaceto> 

127 



1 193” 

189 

63 

120 

137 






142-3 

Addition 


nitrile 










1 





comp 

with 

MCU, 

1 38. HO 
salt of 

amine, 

144 

22 

Isovaleronitrlle 

130 



0 7884^“ 

176 


136 

113, 

153 

96 



102 

138 

3-Nitrohy- 










109 







drogen 

















phthalate 
of amine, 
108 

23 

2,4-Pentadieno> 

135-8 


1 4880 

0 8444 


72 

124 








Me ester 


nitrile 















of acid, 

50 2 


’Derivative data given in order m p , crystal color, solvent from which Crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 









Derivatives of the corresponding amine I 












RCN 

- RCH? 

iNH* 





Boiling 

point, 

Melting 

point, 














No 

Name 


1 Density 
g/ml 

1 Acid j 

■ 


S-Benzyl 

Amine 


Ben- 



1 Miscel¬ 
laneous 










thiu 

ronium 


Benz* 

amide 

zene 

sulfon 

Phenyl 

thiourea 








BP, 

M P. 

ISBfl 


BP."C 

Picrate 








•c 

‘C 



chloride 


amide 




24 

2-Chiorocro- 

136 




212 , 

99 

212 



128 31 




191 

Me ester 


tononitrile 





85 










of acid. 







95'" 










161, HCl 
salt of 

amine, 

220 

25 

Ethoxyaceto- 

136 7”" 




156 


80 2 



108”" 




121 3 

n(,'of 


nitrile 





7"> 










amine 

14108, 

Et ester 

1 of acid, 
bp 152 

26 

2-Methylcro- 

138 


1 4319 

0 8313 

198 5 

64 

75 6 

77 







p-Tolui- 


tononitrile 













! 


dide of 
acid, 

70 5-1 5 

27 

2-Bromoiso- 

139-40 


1 445" 



48-9 

148 

83 









butyronitrile 
















28 

4-Pentenonitrile 

140 


1 4213" 

0 8481? 

188-9 


94 


91 4, 






HjPtCle 











98 






salt of 

amine, 

166, 

Thiourea 
deriv of 

amine, 

43 5-4 0 

29 

Thiopliene-23- 

140 





272-4 

dt 228 








Di-Me 


dicarbonitrile 















ester of 


(2,3-Dicyano- 

thiophene) 















acid, 32 3 

30 

33-Diinethyl- 

140 2 



0 8292" 

199 

70 

107-8, 

126 7 


105 8 



105 0 

139- 

HCl salt of 


acrylonitrile 







65 6 






5 5 

40d 

amine. 

















193-4 

31 

Valeronitrile(l' 

Cyanobutane) 

141 


1 3991" 

0 80351* 

186 


106 

63 


104 



69 

139 


32 

2>Chlorobiityro- 

143 




189"“ 


75 5 

74 5 






142, 



nitrile 







60 







124 


33 

Diethylaceto- 

145 




190 


107 



71 5 




168-9 



nitrile 
















34 

2 -Furanecarbo- 

147 


1 4798“ 

1 0822“ 


133 4 

142 

124 

211 

145 6 




150 



nitrile (a-Furo- 
nitrile, 2- 
Cyanofuran) 





1 

i 

1 

1 

1 









35 

2-Methylaceto- 

147, 


1 4239“ 

0 9 794“ 

224" 

73 

138-40 








Semicar- 


acetonitrile 

145 6 





i 





j 

i 

1 


i 

bazone, 

153,p- 

Nitro- 

phenyl- 

hydra- 

zone, 147 

36 

Cyclobutane- 

150 




195 


152-3, 

112 5- 


110"" 





HCl salt 


carbonitrile 







155 

30 







of amine. 


(Cyanocyclo- 

butane) 





1 



I 



i 

1 




235 5 


‘Derivjtive djtj given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 








[ Derivatives of the corresponding acid I 

Derivatives of the corresponding amine I 









RCN RCOOH 



RCN 

^ RCHzNHj 





Boilmg 

point. 

Melting 

point, 

X 



1 . 











No 

Name 

"d 

Density 

g/ml 

Acid 



S-Benzyl 
thiu 

ronium 

Amine 

Benz 

amide 

Ben 



Miscel¬ 

laneous 






BP, 

M P, 

Amide 

Anilide 

BP,X 

sulfon- 

thiourea 

Picraie 








X 

X 



chloride 


amide 



1 

37 

2-Chloro-3- 

154-5 



0 9922'" 

210-2. 

37 9 








137-8, 

El ester of 


methylbutyrO' 





126"" 









160 

acid, b p 


nitrile 















178-9, 

HCI salt 
of amine, 
190<i , 
HjPtCla 
salt of 

















amine. 

















193 5 

38 

Isocapronitrile 

155 


1 4085'" 

0 807S" 

199 4 

-33 

119, 

111-2 


125 




123 5 



(4-Methyl- 

pentano 

nitrile) 







121 









39 

2,2-Diniethyl- 

163 4 



1 008” 

103' 


121 








Oxime, 


acetoaceto* 

nitrile 















99-100 

40 

2-Methyl- 

165 


1 4070 

0 7985 

210 


72 

98 


45- 







hexanonitrile 










54'5 






41 

3-Methoxy- 

165 


1 4032 

0 9367" 

107'" 


50 



120 







propionitrile 
















42 

n-Capronitrile 

165 

-80 31 

1 4115"" 

0 8093" 

205 


100 

95 


130 

40 

96 

77 

126 

HCI salt 


(n-Hexano- 















of amine 


nitrile) 















219 

43 

(Ethylamino) 

166 7 





180-2 




126-9 

di 



di 

HCI salt. 


acetonitrile (N- 

81 3" 










117- 



194 

141 2 


Ethylglycmo- 

nitrile) 








i 



8 



5 


44 

i/,/-3-Methyl- 

171-2”" 


1 4143 

0 8109 

212 


99 100 



148 





/ 7 -ToIui- 


hexanonitrile 





3 ” 

1 





97^6 

i 





dide of 
acid, 73 

4, ng’of 
amine, 

0 7787 

45 

Chlorofumaro- 

172 


1 49571"" 

1 2499"" 


191 2 


di 







Di-Me 


nitrile 

64'" 







186 







ester of 
acid, b p 
113 4' 

46 

2-Acetoxv- 

172 3 




167 

57 60 









HjPtCU 


propionitrile 





70'" 










salt of 


(O-Acetyi 






1 









amine. 


lactonitnle) 















207 9 

47 

3-Ethoxypropio- 

173 


1 4068 

0 9189)' 

119'“ 


50 



138 





nffof 


nitrile 






1 




i 




i 

amine, 

1 4242, 
Di"of 
amine, 

0 8697 

48 

3-Chlorobutvro- 

176 



1 0772“ 

101” 

43 


89 90 






147 

H^PtCI, 


nitrile 






4 5 









salt of 
amine, 

212 

49 

3-Ch!oropro- 

178 



1 1443'“ 

204 

41 


119, 







/ 7 -ToIui- 


pionitrile 







1 

w 



i 




dide of 
acid, 121 
HCI salt 
of amine, 
146-8 


•Dernaiisc data given in order m p , crystal color, solvent from which crystallized 


348 


Copyright 1967 by CRC Press, Inc. 






TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 








1 Derivatives of the corresponding acid j 

1 Derivatives of the corresponding amine 1 









RCN ^ RCOOH 



RCN 

^ RCH^NHz 





Boiling 

point 

Melting 

point 














No 

Name 


Density 

g/ml 

Acid 



S Benzyl 
thiu 

Amine 

Benz 

Ben 

Phenyl 


Miscel¬ 

laneous 







B P 

M P 

Amide 

Anilide 


sulfon- 

Picrate 








romum 

B P X 

amide 

thiourea 








‘C 

T 



chloride 


amide 




50 

Indole-3-car- 

178 














N Atetyl 


bonitrile (3 

rose 




10 










denv 


Cyanoindole) 















202 Et 
ester of 
acid 82 

M p of 
amine 84 

51 

5-Methy!- 

178 80 




216 



75 

149 5 






Me ester 


hexanonitriU 















of acid, 
b p 

166 7 

52 

Thiophene-3- 

179 


1 5565'‘ 

1 19561',; 


138 

180 










carbonitrile (3 

Cyanothio 

phene) 

203 5 















53 

d /-4-Methyl- 

180 


1 4144 

0 8141 

217 8 


98 



152 





ng’of 


hexanonitrile 










3 

1 

1 





amine. 

1 4238, 
Dfof 
amine, 

0 7802 

54 

d /'Lactonitrile 

182 4 

i 

1 4058'- 

0 9877" 

122' 

18 

79 

59 

153 

161 2 




142 



(Acetaldehyde 

cyanohydrin) 


i 

1 





75 6 









55 

Glycolonitrile 

183 si d 





80 


97 

141 

171 




160 

Benzoyl 


(Formaldehyde 







! 


146 7 






denv 


cyanohydrin) 















195 6 

56 

Heptanonitrile 

183 



0 8107,1" 

223 


95 

71 


155 



75 

121 




187 









1 






57 

4-Cyanoheptane 

183-4 




221 2 


123 4 



167 





Et ester of 

















acid b p 
183 

H,PlCI« 
salt of 

















amine, 

21ld 

58 

Benzonitrile 

190 

-13 

1 5289" 

1 010211 


122 

129 

162 

167 

184 5 

105 

88 

156 

194 


59 

1 Thiophene-2- 

192 


1 5641'’ 

1 1800'’ 


129 


140 


58’ 




181 2 

HCIsalt of 


carbonitrile (2- 















amine. 


: Cyanothio- 
1 phene) 






192 



i 

1 


■ 

■ 

■ 

■ 

193 4 

60 

2 -Octynonitrile 

194 6 




148 

f P 

91 

44 














gi9 

2 5 










61 

4-Chlorobut)'ro- 

196 7 



1 162''' 

196“ 

16 

88 9 

60 









nitrile 








70. 

















bz - 

















pet 











_1 






eth 

_ 1 

.... 1 

■ 

■ 

■ 

■ 



•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 









I Derivatives of the corresponding amine 












RCN 

— RCHiNHj 





Boiling 

point 

Melting 

point. 














No 

Name 


Density 

g/ml 

1 Acid 



S-Benzyl 

Amine 


Ben 



Miscel¬ 

laneous 










thiu- 

ronium 




Phenyl 

thiourea 








BP. 

M P, 

Amide 

Anilide 

BP,X 

amide 

sulfon- 

Picrate 








X 

X 



chloride 


amide 




62 

Methyl cyano- 

200 , 

-22 5 

1 4170'“ 

1 0962f 






58'“ 





Hydrolysis 


acetate 

115“ 














-♦ male- 
nic acid, 
135, HCI 
salt of 

amine, 

102 5, 
HjPtCI, 
salt of 

amine, 

192. NH, 

-Cy- 

anoaceia- 

mide, 118 

63 

Dibenzyl 

200 





89 

128 9 

155 









acetonitrile 

15 




i 











64 

2-Tolunitrile (2- 

205 

-13 

1 5272“ 

0 9912K 


104 

140 

125 

146 

208 

88 



215 

Acetyl 


Methylbenzo- , 










1 





deriv of 


nitrile) 















amine, 69 

65 

23»3-Trimethyl- 

205, 



09127'“ 

255-6 

135 

130, al 

104, 


205 5 




178 

Et ester of 


l>cyclopentene- 

225 




i 


1 

aq 


65 





acid, 


l>carbonitrile 








al 







222 5, 


(/?-Cani- 















HCI salt 


pholyto- 







i 








of amine. 


nitrile) 















175-6 

66 

Caprylonitrile 

206, 199 


1 4224 Ife 

0 81721’ 

239 

16 

110 

57 


180 




112 



(Octanonitnle) 



i 





1 








67 

lyl-Dicyano- 

206'“, 



0 9515" 


1115 

di 216 








Dihydra- 


propane (Ethyl 

90-1“ 














zide of 


malononitrile) 















acid, 168, 
ai 

68 

Ethyl cyano> 

207 


1 4179'" 

1 056f 




198 9 







NH,— 


acetate 



! 












Cyano- 

acel- 

amide, 

118 

69 

1,1-Dicyano- 

210 '’“ 



0 9224'“ 


96 

di 184 

di 









butane (Propyl 
malononitrile) 


1 






198 








70 

3-Tolunitrile (3- 

212 

-23 


1 0316'" 


113, 

95 

126 

140 

207 




198, 

Acetyl 


Methylbenzo- 






110 

* 







156 

deriv of 


nitrile) 









j 

j 





amine, 

150 

71 

Cyclohexyl' 

215 


1 457'“ 

0913'“ 

244 6 

33 

171-2 



188-9 

79-81 



155 6 

HCI salt 


acetonitrile 




1 



1 








of amine, 
252-3. 
n^'of 
amine, 

I 4625 

72 

4,4-Dicyano-l' 

217-8 

f P 




105, 









Di-Et 


butene (Allyl 


-12 




eth 









ester of 


malononitrile) 















acid, b p 
222 3,p- 
Nitro- 
* benzyl 
ester of 
acid, 46, 
at 


*Derivative data given in order'm p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 




Boiling 

point. 

Melting 

point 



Derivatives of the corresponding acid 
RCN ^ RCOOH 

Derivatives of the corresponding amine 
RCN ^ RCH 2 NH 2 


No 

Name 


Density 

g/ml 

Acid 



S* Benzyl 
thm 

ronium 

chloride 

Amine 

Benz- 

amide 

Ben- 

Phenyl 

thiourea 


Miscel 

laneous 







B P 

•c 

1 M P 

‘C i 

Amide 

Anilide 

B P. "C 

sulfon¬ 

amide 

Picrate 


73 

3-Isopropyli> 

217 9 



0 9203' ' 

259 

72 3 

86 5 








Me ester 


dene-l>methyl- 







75 






j 


ol acid. 


cyclopenUne>l< 
carbonitnle {0- 
Fencholeno- 
nitnie) 















97 9 

74 

3-HydFoxy- 

220 



1 059" 

d 

syrup 




188 




222 

Sodium 


propionitnle 















salt ot 
acid. 143, 
P 2 O,- 
acrylo¬ 
nitrile, 
b p 77 

75 

l,l-Dicyano-3- 

222 





108, 

di 










methylbutane 






bz 

195 6, 










(Isobulyl 

malononilnle) 







al 



i 






76 

NonanoniCnle 

224 

-34 2 

1 42522 

0 8221; 

255 

15 

99 

57 


201 

49 



111 

Acetyl 

















denv of 

amine, 

34 5 

77 

2-Phenylcro- 

224 6 


1 5555 

1 013 


136 

98 9 










cononitnle 
















78 

Ethylenecyano> 

229 7 



1 059" 






107 




130, 

Me ester 


hydrin 

220 









8 




222 

ot acid, 
b p 177 

84 

H.PtCU 

salt of 

















amine. 

















199 

79 

2-Phenylpropio- 

232 




265 8 


97 5 


210 





182 

Me ester 


nitrile 















ot acid, 
221, M p 
of amine, 
85 HC! 
salt of 

















amine, 

















123 4, 
HjPtCI, 
salt of 











1 






amine. 

















229d 

80 

Phenylacelo- 

234 


1 52IC 

1 02141 


76 7 

157 

118 

163 

198 

116 

69 

135 

174, 



nitrile (Benzyl 
cyanide) 














167 


81 

Phenoxyaceto* 

239 40 



1 09' 

285 

98 9 

101 5 



228 




167 8 

HClsalt 


nitrile 









1 

1 

9 ’ 


i 



ot amine, 
215, HBr 
salt ot 

amine, 

192-3 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a I Liquids 1) (Listed in order of increasing atmospheric b.p. )* (Continued) 








I Derivatives of the corresponding acid 1 

Denvalives of the corresponding amine I 


1 







RCN — RCOOH 



RCN 

— RCH,NH, 





Boiling 

point 

Melting 

point 














No 

Name 

'’d 

Density 

g/ml 

Acid 



S-Benzyl 
thiu 

Amine 

Benz 

Ben- 

Phenyl 


Miscel¬ 

laneous 






B P 

M P. 

Amide 

Anilide 


tulfon- 

Picrate 








ronium 

BP,X 

amide 

thiourea 








•c 

X 



chlonde 


amide 




82 

4-Hydroxy- 

240 



1 029" 

204 





205 6 





Acid forms 

i 

butyronitrile 















readily 
butyro- 
lactone, 
b p 204, 
CrOs -1- 
butyro- 
lactone — ** 

















succinic 

















acid, 186 

83 

(3-Tolyl)aceto- 

240 1 



1 0022" 

120- 

61 

141 



214 




176 

Et ester of 


nitrile {m- 





3'» 





5 " 





acid, b p 


Xylyicyanide) 








1 







237 8, 

HCI salt 
of amine, 
159 

84 

(4-Tolyi)acetO' 

242 3 

18 

1 5153' 

0 9922" 

265-7 

94 

185 



214 5 

95 6 



155 

Et ester of 


nitrile (p- 















acid, b p 


Xylyicyanide) 















240. HCI 
salt of 

amine, 

216-7 

85 

4-Isopropyl- 

243- 





117 

153, 



227 '* 





El ester of 

i 

benzonitrile 

4 





8 ,al 

133 








acid, b p 
263 4 

HCI salt 
of amine, 
239-40 

86 

(2-Tolyl)acetO' 

244 



1 0156" 


88 9 

161 



215 5 




177 

HCI sab 


nitrile (o-Xylyl 










70 





of amine, 


cyanide) 















227-8 

87 

Decanonitrile 

245 


1 4320;,e 

0 8294; 

269 

31 

100 , 

70 
















108 









88 

3-Methyl-2- 

245 


1 5038' 

0 967' 

159 

61 2 

III 2 

132 3 


155- 





HCI salt 


phenylbutyro- 

9 ‘ 




60" 





6 " 





ol amine. 


nitrile 















128 

89 

L^2-Dicyano- 

252 4 

12 




115 

di 225 

dt 


172 3 

154 




HCI salt of 


propane 








200 







diamine. 


(Methyl suc- 
cinonitrile) 















144 5 

90 

1 -Undecano- 

253 4 




164’ 

28 2 

98 0 7 

71 







Hydrazide 


nitrile (1- 






6 









of acid. 


HendecanO' 















101 -2, 


nitrile) 















Phenyl- 
hydra- 
zide of 
acid, 110 

91 

2-Phenylvalero' 

254- 


1 5000 

0 960'" 

280 

58 

83 5 



90' 







nitrile 

5 















92 

lO-Lndeceno- 

257, 


1 4442'" 

0 8443?' 

274 

24 5 

87 










nitrile (10- 

129- 
















Hendeceno- 
; nitrile) 

30" 
















•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids I) (Listed in order of increasing atmospheric b.p.)* (Continued) 


Derivatives of the corresponding acid 
RCN — RCOOH 


Boiling Melting 
point point 

T T 


Derivatives of the corresponding jminc 
RCN ^ RCH^NH, 


Amide Anilide 


S-Benzyl Amine 
thiu - Benz 


Ben 

zcne Phenyl 


amide sulfon- thiourea 


93 3-Phenylproplo- 261 
nitrile 


I 0014*" 280”M48 5 105 98 


221 5'i57 8 


152-3 HCIsalt 
ofdmine, 
218. 
H.PlCU 
salt of 


94 2>Cyanobenzal 

chloride (a,a- 

Dichloro-t?- 

toiunitriie) 

95 N-Methylani- 

linonitriie (N- 

Cyano-N- 

methylaniline) 

96 3-(2-Chloro- 

phenyl)propio- 

nitrile 


97 l,3-Dicyano-2- |269 71 
methylpropane 
(2-Meihyl- 
glutdro- I 

nitrile) 


98 0-Benzoyl lacto- 269-70 

nitrile (Ldcto- 
nitnle ben 
zodle) 

99 3-Cyanobenzai 272 5 

chloride (a,a 
Dichloro-m- 
tolunitnle) 

100 4-Cyanobenzal 273 

chloride (a,a- 
Dlchloro-/)' 
tolunitrile) 

101 Dodecanonitrile 276 7 

(Lduronitnie) 


15390 11390-" 


155. !!7 

bz 


95 163 

100 


96 5, 119 

w bz 


205 79 

8“ ! 175 el 


143595 0 8273'' 225 44 110 78 

102 , 

aq ai 


Me ester 
of acid. 
255 HCl 
salt of 
amine. 
167 

Di-/>-tolui- 
dide of 
dcid, 

174 5, 

"d of 

amine. 

I 4585 
Di-/>-nitro- 
benzyl 
ester of 
acid, 

119 5 


Et ester of 
acid, 45 6 


M p of 
amine. 
28 3 
Acetyl 
deny of 


102 1,3-Dicyano- 
propane 
(Glutaro- 
nitnle) 


1 4365^-* 0 995r 


68 5 9 5. 
bz ./>• 
Toluene- 
sulfonyl 
denv of 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXL ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 


Miscel 

taneous 


Me ester 
of acid, 
38. M p 
of amine, 
65 7-6 3, 
HCI salt 
of amine, 
220 5 
M p of 
amine, 42 


• Derivative data given in order m p , crystal color, solvent from which crystallized 




Boiling 

point 

Melting 

point 





No 

Name 


Density 

g/ml 

Acid 


1 

S*Benzyl 
thiu 

ronium 

chloride 



Ben- 











Amide 

Anilide 

BP *C 

sulfon 

amide 


103 

4-Methoxyhy- 

drocinnamo- 

nitrile(3-(4- 

Methoxy- 

phenyl)- 

propionitrile) 

290-300 



1 

1 

104-5 

125 


1 

118 

20' 





104 

1,4-Dicyano- 
butane (Adipo- 
nitrile) 

295 

0-1 

1 4597" 

n 

1 

153. 

150 

220 

239 

1 

204 5 

di 

155 

di 

154 


220 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 2) (b.p. at reduced pressure only) (Listed in order of increasing m.p. of the corresponding acid)* 








1 Derivatives of the corresponding acid 

1 Derivatives of the corresponding 

: amine 




BoiP 

Melt- 



_ 

RCN — RCOOH 



RCN — RCH,NH, 



No 

Name 

tng 

point, 

mg 

point. 

"d 

Density 

g/ml 

Acid 



S-Benzyl 
thiu- 

Amine 


Ben- 

phenyl- 


Miscel¬ 

laneous 



•c 

•c 



B P, 

M P. 

Amide 

Anilide 

B P 

amide 

sulfon- 

Picratc 








ronium 

thiourea 








•c 

*C 



chloride 

'C 


amide 




1 

1,2,2 methyl- 

115 


1 47221'“ 

0 9217)“ 

150- 

35 6 

99 










3-cyclopentene-l- 

9‘" 




1 5'“ 

70 

100 , 










acetonitrile (5* 
Methyi-oi-cam- 
pholenonilrile) 







Igr 









2 

I-Cyanocycio- 

8I'“ 


1 4818“' 

0 954“' 

238 

38 

127 8 



55 




181 



hexene 










7'“ 






3 

2-Hydroxybutyro- 

102- 


1 4150 

0 9621 

225 

43 4 


89 90 


172“““ 

1121 




N,0-Di-p 


nitrile (Propanal 

y23 




60d 






31 




niiro- 


cyanohydrin) 















benzoyl 
deriv of 

















amine, 

1192, 

Acetate, 

43,CS2 

4 

Hydnocarponitrile 

155 


1 4559““ 

0 8580““ 


59 60 

108 5d 


























5 

a-Chloro-a-phenyl- 

131- 





60 1 

116 










acetonitrile 

513 















6 

Butyl cyanoacetate 

115'“ 


1 4243““ 

0 998““ 


66 

119-20 

198-9 








7 

3-Bromoproplo- 

69' 


1 4789““ 



62 








154, 

Nitrile + 


nitrile 






I 





i 



ye) 

alkali 

acrylic 

acid,/7- 

toluidide 

of which, 

141 

8 

2,4-DiphenyIbutyro- 

152 




190' 

72 3, 

96 










nitrile 

6' 





76 










9 

Thiophene-2-aceto- 

115 


1 5399““ 

1 153,'“ 


76, 

146 7 



72-4’ 

61, bz - 


109 5 


HCIsaltof 


nitrile 

20'" 





63-4 





Igt 


10 


amine. 



1 




! 










202 4, 
N-Acetyl 
denv of 


! 















amine. 

















45 5 65 

10 

/ro/i5-4-Chloro- 

61- 


1 4705 

1 1207 

117 

83 

130-2 



1 

! 






crotononitrile 

1 4" 




8'“ 


1 









11 

2'Cyanopentanoic 

125- 





96 

di 184 

di 198 







Amide of 


acid 

30"' 






1 

1 








nitrile, 

124 5, 
Anilide 
of nitrile, 
88-9 

12 

Azelaonitrile(l,7- 

183", 


1 4^26““ 



106 

di 175 

dt 


258-9 





M p of 


Dicyanoheptane) 

160“ 







186-7 







amine, 37 

13 

3-Chloro-2-hy4roxy- 

110““ 


1 4520 

1 2027'“ 

230-5 

110 











2-methylpro- 
pionitrile (Ch loro- 
acetone cyano¬ 
hydrin) 















M p of 

14 

1,11-Dicyanounde- 

189 





111-2 

di 

mono 








cane (1,1 UDi- 

90“ 






175 6 

112 5- 







amine. 


cyanohendecane) 








3 0.di 







58 HCI 










160 1 







salt of 

amine, 

254 5, 
al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
a) Liquids 2)(b.p. at reduced pressure only) (Listed in order of increasing m.p. of the corresponding acid)* (Continued) 








Derivatives of the corresponding acid 

1 Derivatives of the corresponding 

amine 




Boil 

Melt 



_ 

RCN — RCOOH 



RCN 

1 - RCH,NH, 



No 

Name 

mg 

point 

mg 

point 


Density 

g/ml 

Acid 



S-Benzyl 
thiu 

Amine 

Benz 

Ben 

zene 

Phenyl 


Miscel¬ 

laneous 



*C 

•c 



B P 

M P 

Amide 

Anilide 

B P 

Picratc 








ronium 

amide 

sulfon 

thiourea 








*C 

*C 



chloride 

X 


amide 




15 

2-Cyanobutyric acid 

153'> 





1115 

212 4 








Hydrazide 

















of acid, 

95 6 . 
Amide. 

113 

16 

2-Cyanabiphenyl 

172'* 





114 

177 








Acid + 

















cone 

















HjSO* — 
fluore- 
none, 83 

17 

1,12-Dicyanodode- 

225 





129, w 

dt 189 

dt 191. 







Di-/)-lolui- 


cane (a,a 3 -Dode- 

gw 







170 1 







dide of 


cane dicyanide) 

1 







i 








acid 165 

M p of 
amine, 

61 5 HCI 
salt of 
diamine, 

309 10 

18 

l-Cyano-4-isopro- 

116 


1 4978 


164- 

132 3 

164 5 










penyicyclohexene 

8 " 




5'o 


\di 210 









19 

Sebaconitrile (1, 8 - 

201 





134 


di 198 







■ M p of 


Dicyanooctane) 

3" 






Li 







dl 

' amine 60 

20 

Suberonitrile (1, 6 - 

180'" 


1 4448"" 



'|4I 


di 


240 

dl 



M p of 


Dicyanohexane) 







216 7 

186 7 


1 

225 

6 

121 2 



180 

amine, 52 

21 

3>Cyanomdene 

140 





161, 

180 

158 







Hydrazide 


(Indene-3-car- 

213 





156-7 









of acid. 


bonitrile) 















186 

22 

Aminoacetonitrile 

58'*, 





262 d 

65-6 

62( + 2 


116 5 

dl 244 

dl 


dl 

HCI salt. 


(Glycinonitnle) 

part 







H 3 O) 




168 


233 

165 5 6 5, 



d 













5 

M p of 
amine, 

8 5 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* 






1 Derivatives of the corresponding acid 

I Derivatives of the corresponding 







RCN RCOOH 


amine RCN 

* RCHjNHj 




Melting 

Boiling 























No 

Name 

point 

point 

) Acid 



S Benzyl 

Amine 


Ben 


Miscellaneous 



C 

C 





thm 



zene 





B P 

M P 

Amtde 

Anihde 

B P 

amide 

Picrate 






ronium 

sulfon 







C 

'C 



chloride 

C 


amide 



1 

2 Cvanodiphenyl' 

19 

313 4 


117 

163 









methane 













2 

N Piperidinoacetonitrile 

19 

210 


215 7 




182 3 



d! 225 

Methiodide 192 3 HCI 










58 



220 1 

salt of acid 215 6 










61 




Phenylthiourea denv 
ofamine 92 3 

3 

3-Chloro-2<tolunitrile 

19 

107“ 


159 154 









4 

Tetradecanonitnle 

19 20 



54 

103 

82 






M p of amine 37 

5 

Cinnamomtrile 

20 

255 6 


133 

153 

147 

175 




181 

HCI salt of amine 235 







109 


179 




yel 














aq dl 


6 

TnchloroacrylonUnle 

20 



76 

97 8 87 

98 






n), 1 5100 

7 

DL-Mandelonitnle 

22 



118 9 

133 4 

151 2 


116 7 

148 9 


153 4 

M p of amine 56 5 8 0 


(Benzaldehyde cyano 






146 





dl 

0 Benzovl denv 63 4 


hydrin) 












3 Nurobenzovl denv 

83 4 /> Toluidide of 
acid 174 HCIsdlfof 
amine 208 19 acet 

8 

Pentadecanonitrile 

23 

322 


52 

102 

78 


299 




M p ofamine 34 0 6 5 










301 




HCI salt ofamine 199 

N Acetyl denv of 
amine 72 

9 

2*Methoxybenzonitrile 

24 5 

255 6 


00 1 

129 

131 


226 8 




H PtCh salt of amine 














187 

10 

(2>ChIorophenyl) acetO' 

25 

251 


95 

175 w 

138 9 


105 8 ' 



187 



nitrile (2 Chlorobenzyl 
cyanide) 











bz 


n 

14‘Dicyanoethane 

26 



135 

di 217 

di 182 





dl 

Di p toluidide of acid 


(Methylmalononi 




I38d 







252 d 

227 8 Dl HCI salt of 


trile) 












amine 201 

12 

2-Cyanopyridine (2 

26 

212 5 


136 7 

106 7 

76 


95 8" 



159 

HAuChsalt 190 


Pyridinecarbonttnle 











60 d 

N Acetyl denv of 


Picolmonitnle) 












amine 59 60 bz pel 
eth Oxalate salt of 














amine 166 7 d 

13 

4-Tolumtrile (4 Methyl 

27 29 

217 


179 80 

155 165 

147 8 


’08 

137 


205 

D‘ 0 9805 M p of 


benzonitnle) 











15d 

amine 13 N Acetyl 
denv of amine 107 8 

14 

D-Mandelonitrile 

28 9 

170d 


133 

123 







[a]s4h +46 9 in bz 

15 

d /-(2-Bromophenyl) 

29 

242 d 


84 

143 4 






150 1 

Et ester ofacid b p 


acetonitrile (2 Bromo 





144 8 







150 2 M p ofamine 


benzyl cyanide) 












163 4 HBrsdItof 
amine 163 4 

16 

(4-Chlorophenyl) aceto 

30 

265 7 


105 

175 

164 5 


114 6'’ 



212 

HCI salt ofamine 


nitnle(4 Chlorobenzyl 












218 0 8 5 p Toluene 


cyanide) 












sulfonate denv of 
amine 235 

17 

Malononitrile (Methyl 

30 

218 9 


135 

170 



136 

140 

96 

250 

Od I 4146 N Acetyl 


ene cyanide) 












denv ofamine 126 

18 

Hexadecanonitrile 

31 



63 

106 7 

90 






DP 0 8224 

19 

Maleonitrile (m 1 2 

31 



130 

181 

187 

163 

163 70 

di 

di 

dl 



Dicyanoeihylene) 







173 


178 5- 

155 

250d 












9 5 

at 



20 

2,2>Dicyanopropane 

31 2 

169 5 


192 3 

di 269 

203 4 

159 60 

153 

di 152 



Dl Me ester of acid b p 


(Dimethylmalono 


subi 


subl 








177’” HCI salt of 


nitrile) 




part d 
>130 








amine 256 7 


‘Derivative data given in order m p crystal color solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 







Derivatives of the corresponding 









amine RCN -• RCH 2 NH 2 




Melting 

Boiling 























No 

Name 

point, 

point, 

Acid 1 




Amine 


Ben* 


Miscellaneous 









Rfl 


Bcnz- 

amide 








BP. 

M P 



BP. 

sulfon* 

Picrate 




■1 


*C 

*c 1 



y83 

•c 


amide 



21 

/erz-Butylacetonitrile 

32-3 

138 

186 8 


132 

131 






HCI salt of amine, 158 


(Neopentyl cyanide) 












60, subl 

22 

I'Naphthylacetonitrile 

33 



131 

154, 






















23 

4,4-Dicyanaheptane 

33 4 

223-4, 


161 

di 214 

di 


132” 

di 154 





(Dipropylmalono- 

(anh ) 

135- 




168 0 








nitrile) 

49 50 

40“’ 




5, 









(hyd ) 





me al 







24 

HeptadecanoniCrile 

34 



61 

1 

106 



335-40 

91 



M p of amine, 49, N- 
Acetyldenv of amine, 

62 

25 

l-Naphthonkrile(i- 

34, 37 

299 


162 




155'’ 


148 

223 

N-Acetyl dfenv of 


Cyanonaphthalene) 












amine, 134, Igr 
Methiodide deriv of 
amine, 213, al 

26 

2>Cyanopropionic acid 

35 

142 5" 


135, 120 


di 182. 






Amide, 105 81 Mono-/?- 








214 






toluidideofacid, i45d 
Di-/?-toluidide of acid, 
227 8 245 

27 

4-Fluorobenzonitrile 

35 

189-90 


183 

154-5 



183 



203 


28 

Coumarilonitrile (Cou- 

36 


310- 

192-3, 

159 

159 






Et ester of acid, 27 Ph 


marin-2-carbonitrile) 



5, 

w 








ester of acid, 101 





sl d 










29 

lndole-3-acetonUrile 

36 0 5 

157“’ 


164-5 

150 1 

149 5 



137 8 


247 d 

Me ester of acid, 135 






199 


50 






M p of amme, 116 7, 
146 HCI salt of amine, 














248 9 N-Acetyl denv 
of amme, 77, pet eth 

30 

3-Broinobenzonitrile 

38 

225 


155 

155 



244-5 

135 6 


205 


31 

2-{ N-Anillno)-butyro> 

39 


i 

141 

123, w 

92, al 






Et ester of acid, 26 


nitrile 












b p 278 

32 

/rt7f(5-o-Chlorocinnaino- 

40 



212 , 

168 

176 






Me ester of acid, b p 


nitrile 




yel, al 








278 9 

33 

Octadecanonitrile 

41 43 



70 


95 88 







34 

3-Chlorobenzonltrile 

41 



158, 155 

134 

122-5 


110 -2'’ 

214 


203 


35 

2-Chlorobenzonitrile 

43 

232 


141 

142 

118 


103-4" 

116 7 


217 

' N-Acetyl denv of 














amine, 79-80 

36 

4-Chloroniandelonitrile 

43 



119-22, 

122-3 







O-Benzoyl denv , 57-8 






112-3 








Me ester of acid, 85 8, 
bz -pet eth 

37 

Nonadecanonitriie 

43 



69 

109 5 8 

95 5- 






Me ester of acid, 39 5 








6 5 






40 

38 

2*Bronio-4-tolunitriie 

44 



204 









39 

33-Dicyanopentane 

44-5 

195,92’' 


125, w 

mono 









(Diethylmalononitnle) 





146, 
di 224 








40 

4>Cyanobutyric acid 

45 



97 8 

182-3 

di 

! 


105 



Amide, 69 70 Et ester 








221 2 






of acid, b p 245 M p 
of amine, 157 8, HCI 
salt of amine, 92-4 
HAuCI, salt of amine, 

86 7, 106 

41 

5-Chlon>-2<toiunitrile 

45-6 



169 








Me ester of acid, 30-1 

42 

(4-Anilnophenyl )aceto- 

46 

312 


199 

161 2 







N-Benzoyl denv , 176-7, 


nitrile (4>Aminobenzyl 
cyanide) 












Picrate, 185 

43 

/ne5o-2,3-Diniethyl- 

46 



209, 

dt 

di 235 






Di-Me ester of acid. 


: succinonitrile 




198 d 



1 

1 




1 b p 198 9 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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I 


TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






1 Derivatives of the corresponding acid 

Derivatives of the corresponding 







RCN ^ RCOOH 


amine RCN —^ RCHjNH, 




Melting 

Boiling 























No 

Name 

point, 

point, 

Aad 1 



S-Bcnzyl 

Amine 


Ben* 


Miscellaneous 



X 

*C 





thiu- 

ronium 


Benz* 

amide 

zene 

sulfon 





BP. 

M P , 

Amide 

Anilide 

B P . 

Picrate 






*C 

•c 



chloride 

X 


amide 



44 1 

3-Bromo-4<-tolun)trile 

47 



140 

137 








45 

(4-Bromophenyl )aceto- 

47 



114, 

192 4 







Et ester of acid, 30. HCI 


nitrile (4-Bromobenzyl 
cyanide) 




subi 








salt of amine, 240-3 

46 

N'AnilinoacetoniCrile 

48 Igr 



127 8 

136 

113 







47 

3-Cyanopropionic acid 

48 50 



235 

185 

mono 

mono 


79 80 


1 

Amide, 97, Me ester of 








157, 

148 5. 





acid, bp 215, U\-p- 








di 

di 





toluidideof acid, 256, 








269 d 

230 





M p ofamine, 193 

203 d, HCI salt of 
amine, 135-6.95-6 

48 

3-Chioro-4-tolunitrile 




200 2 








Me ester of acid, 28 

49 

3,3'Diphenylacrylo> 

i9|H 



162,167 


130 1 








nitrile (^-Phenyl 
cinnamonitnle) 













50 

3-Bromo-2-hydroxy 

49-50 



184 

165 









benzonitrile 













51 

4,4-Dicyanoheptane 

49-50 



161 

dt 214 

di 


132“ 

di 154 


i 



(Dipropylmalono- 

{hyd ), 





168 0- 








nitrile) 

33 4 





5, me 









{anh ) 





at 







52 

rrof75<23~Diphenyl- 

49-51 

213 4" 


172 

127, 

141,al 








acrylonitrile 





acet 








53 

Eicosanonitrile 

49 5 



77, 75 2 

108 9 

92 


196 2'“ 




M p of amine, 57 8, n[,“ 














of amine, 1 4341 

54 

3‘Cyanopyridine 

50 

240-5 


232 

122 

85, w , 


88-90" 

132 


tri 

HAuCI, salt of amine. 


(Nicotinonitnle) 






132, 





206 8 

196-8, Di-HCI salt of 








bz - 






amine, 224 








igf 







55 

(4-]odophenyi)aceto< 

50-1 



135 








HCI salt of amine. 


nitrile (4-lodobenzyl 
cyanide) 












294 6d 

. CrOa , ^ 

Acid - 4-Benzoyl- 

56 

4'Cyanodiphenyl* 

51 



157 8 









methane 












benzoic acid, 197-200. 
al 

57 

2'< N-Anilino )-valero- 

51, pet 



147-8, 

99, eth - 









nitrile 

eth 



al 

pet 














eth 








58 

2'Aminobenzonitrile 

51, yel, 

267 8'” 


147 

109-11 

130-1 



167 



Et ester of acid, b p , 


(Anthranilonitnle) 

CS, 











266-8, /}-Toluidide of 
acid, 151 

59 

2<’Bromobenzonitrile 

53 

253 


150 

155-6 



118* 




HCI salt ofamine, 241, 














208 

60 

S'Cyanothiazole 

53 



218 

186 







Me ester of acid, 68-9, 














N-Acetyl deriv of 
amine, 159-60 

61 

3'Aminobenzonitrile 

53-4, 

288-90 


174 

78 9 

114 






N-Acetyl deriv , 248, 



aq al 











Me ester of acid, 36-8, 

Et ester of acid, b p 

294, Fe/AcOH — Ben- 
zomtnle, bp 190 + 

NH, 

62 

2-Quinolinoacetonitrile 

53 4 

140' 


274-5 




138- 



d, 202 

Picrate, l76-7d , Me 










40’ 




ester of acid, 72, Igr 

63 

2>lodobenzonitrile 

55 



162 

184 




154 



HCI salt of amine, 248- 














50, N-Acetyl deriv of 
amine, 134-5 


•Derivalive data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid { 

Derivatives of the corresponding 







RCN ^ RCOOH 


amine RCN -► RCH 2 NH 2 




Melting 

Boiling 














-1 









No 

Name 

point, 

point 

Acid 



S Benzyl 



Ben- 


Miscellaneous 









thtu 

ronium 


Bcnz- 

amide 

zene 

sulfon 







BP 

M P 

Amide 

Anilide 


Picrate 






“C 

*C 



chloride 



amide 



64 

2,4,6>TrimetbylbenzO' 

55, bz 

225 30 


155, Igr 

187 8 



1 

■98 5 

153 4 



Me ester of acid, b p 


nitrile 








lOO- 




241 2"'“ 

65 

a-Aminobenzyl cyanide 

55 



256 

130 2, 



135'“ 

di 



N'Acetyl denv , 130-8, 







; al 




223 5 

i 

1 


et ac pet eth N 
Benzoyl denv , 151 
Picrate, 160-1, yel 

66 

Cyanoform (Tricyano 

55 6 











NH.salt, 183 


methane) 

pet 














eth 












67 

Succinonitriie 

56 6 

265 7 


186 8 

260 

230 

149 

159 

177 


250 5 

M p of amine, 27 N- 
Acetylderiv of amine 
137 

68 

l-Iodo-d'tolunitrile (2- 

57-8 



205 6 

167 









Iodo'4-melhylbenzo- 
nitnle) i 













69 

2,6-DinitrobenzonitrHe 

58(145) 



202 3 








Me ester of acid, 147 

M p ofamine, 88, HCI 
salt of amine, 185, 
HaPtCle salt ofamine. 
193 

70 

ty./- 23 'Dimethyl- 

succinonitrile 

58 9 



135 


di 222 









148 9, 
di 244 






b p 200 

i 





71 

2-Cb1oro-4'totunitrile 

61 2 



155 6 

182 






1 


72 

4-Metboxybenzonitrile 

61 2 

256 7 


184 6 

162 3 

169 

177 

236 7 




N-Acetyl denv of 









184 5 





amine, 96. Ha PtCU salt 
of amine, 210 

73 

2,4-Dicbiorobenzonitrne 

61-2 



164 160 

194 



140'““ 




Me ester of acid, b p 











i 



132‘^, nf)^ ofamine 

1 5738, HCI salt of 
amine, 281 2 4 3 

74 

4-Metboxycinnamo- . 

64 



170 

186 







Me ester of acid, 90 Et 


nitrile 












ester of acid, 49 50 

75 

3,S-Dichiorobenzo- 

65, subi 



188 




254“ 



241 

Me ester of acid, 58, n^ 

i 

nitrile 












ofamine 1 5690, HCI 
salt of amine, 300 

76 

c/f-1,4-Dicyanocyclo- 

65 



168 9 








Acid + cone HCI at 


hexane 












180 trans isomer, 300 

77 

Bromomalononitrile 

65 6 



113d 

181 







Di-/7-toluidide of acid. 














217 

78 

2-Naphthomtrile (2- 

66 62 

305 


184 

192, 195 






226 

M p of amine, 60 N 


Cyanonaphthalene) ^ 












Acetyl denv ofamine, 
126, Methiodide denv 
of amine, 168, al 

79 

Cyanoacetic acid 

66 



135 6 

170 

226 7 






Amide, 119 20. Anilide, 

1 













198 9, Warming with 
benzaldehyde -» a- 
cyanocinnamic ac, 180, 
M p of amine, 200, 

HCI salt ofamine, 123 

80 

2>Cyano>2'Cthylbutyric 

66 57 

240 5, 


125, w 

mono 







NHj Diethylcyano- 


acid (Diethylcyano- 


164“ 



146, 







acetamide, 121 


acetic acid) 





di 224 









•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXL ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






1 Derivatives of the corresponding acid I 

1 Derivatives of the corresponding 1 







RCN — RCOOH 


amine RCNRCHgl 

NHg 1 




Melting 

Boiling 























No 

Name 

point, 

point. 

Acid 



S-Benzyl 

Amine 


Ben- 


Miscellaneous 









Ihm- 

ronium 


Benz- 

amide 

zene 

suifon 







BP, 

M P 

Amide . 

Anilide 

BP. 

Picrate 






*C 

“C 



chloride 

“C 


amide 



81 

2,4'DiphenylglutarO' 

66 , 

220-7= 


2 forms 







i 

Di-HCl salt of amine. 


nitrile 

70 1 



(a) 

164-5, 
w .(b) 
185-6, 
chl - 

pet 

eth 








319 20,iso-PrOH 

82 

or-ChlorO'3-tolunttrile 

67, al 

258 60 


132,w 

124 






173 

HCl salt of amine, 169, 














H 2 PtCU salt of amine, 
219 

83 

4>Chloro-2-tolunitrile 

67 



172 

183 








84 

l-Cyanoacenaphthene 

(Acenaphlhene l- 
carbonitrile) 

68 



161 

1 

1 








85 

Phenylmalononitrile (a- 

Cyanobenzyl cyanide) 

69 



152 3 

233 








86 

6-Nitro-2>tolunitrile 

69 70 



184 

163 







Me ester of acid, 66 

87 

(4-Hydroxyphenyl) 

69 70, 

330 


148-50 

175 






200 

Acetate, 49 50 M p of 


acetonitrile (4-Hy- 
droxybenzyl cyanide) 

w 











amine, 160 1 

88 

5-Bromo-2-tolunitrile 

70 



187 

180 








89 

a-Bromo-Z-tolunitrile 

71 2 

124* 


147 








Me ester of acid, 32 0- 5 


(2-Cyanobenzyl 

bromide) 













90 

2,2-Diphenylglutaro- 

71 25 



195-7. 

\-mono 







Anhydride of acid, 134, 


nitrile 




183 

142-4 j 







Imideofacid, 158 9 

91 

(2-Aniinophenyl)aceto- 

72 



119 

93 







N-Acetyl deriv , 120, 


nitrile (2-Ammobenzyl 












Benzamide, 175-9, 


cyanide) 












N-Acetyl deriv of acid, 
158 

92 

3,4-Dichlorobenzo- 

72 



208 9 

133 f 



139 



228 

Me ester of acid, 46 5 


nitrile 








40’' 




7 5. HCl salt ofamine 
240 2 

93 

1,2,2,3-TetraniethyU 

73 

217 9 

255 

106 

80 

91,al 


210 

98 





cyclopentene-l>€arbo- 
nitrile (Campholic 
nitrile) 













94 

Dicyanodimethyl amine 

75,77 



247 5, 

di 143 

di 


208 

tn 


tri 

N-Nitroso deriv , 43, N- 


(Bis(cyanomethyl) 




225d 


140 5 



166, 


2 l2d 

Benzoyl deriv ,131 2, 


amine) 









ohl 



Tri-HCl salt of amine, 
233 

95 

Diphenylacetonitrile 

75 



148 

168 

180 

145 

134* 

144-5 


211 2 

M p of amine, 42 3 5, 


(«-phenyIbenzyl 












HBr saltofamme, 


cyanide) 












205 7 

96 

4-Cyano-N*N-diniethyi> 

75 6 

318 


242 5- 

206 

182-3 






Me ester of acid, 102, 


aniline 




3 5 








HCl salt of amine, 212 

97 

1-Cyanoisoquinoline 

78,93 



161 







i 


98 

4<Cyanopyridine 

78,83 



315 

155-6 



120 



179- 

HCl salt, 199, HAuCI, 










5'* 



80, al 

salt, 208 10 

99 

a-Chloro-d-tolunitrile 

78-80, 

263 


203 

173 






185 

HjPtCI, saltofamme. 


(4-Cyanobenzyl 

chloride) 

ai 











226 

100 

2,5-Diphenylvaleronltnle 

79 



80-1, 














Igr 









101 

3-Cyanobenzaldehyde 

79-81 



175, w 

I90d 







Oxime, 99-101, w , Semi- 


(3-Formylbenzo- 












carbazone of acid, 265, 


nitnie) 












Phenylhydrazone of 
acid, 164 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 




Melting 

point, 

Boiling 

point 

Derivatives of the corresponding acid 

1 RCN — RCOOH 

Derivatives of the corresponding 
amine RCN — RCHjNHj 


No 

Name 

Aad 



S-Benzyl 

thiu- 

ronium 

chloride 

Amine 

Benz* 

amide 

Ben- 


Miscellaneous 





BP, 

•c 

M P, 

•c 

Amide 

Aniitde 

BP. 

*C 

sulfon¬ 

amide 

Picrate 

! 


102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

6-Nitro-3-tolunUrile 

Benzoylacetonitrile 

6-Chloro>2>tolunitrile 

8 -Cyanoqumoline 

2-NitrO'3>tolunitrile 

23s4,5-Tetrachloro- 

benzonitrile 

4-Cyanobiphenyl 

2-Naphthylacetonitnle 

c/5-23-Diphenylacrylo- 

nitrile 

4- Aminobenzonitrne (4- 

Cyanoanilme) 

1- Cyano-2-phenylacrylo- 
nitrile (Benzalmalono- 
nitrile) 

5- Bromo-2,4-dimethyi- 
benzonitrile 

2- Cyanotriphenyl- 
meChane 

S-Cyanoquinoline 

2,6-Diniethylbenzo- 

nitrile 

Phenylcyanoacetic acid 

2-(N>Anilino)>propio- 

nitrile 

2,4-Dibromobenzonitrile 

^-( 2-N itropheny 1 )- 
acrylonitrile 

5-Chloro-2-nUro>4* 

tolunitrile 

a-Bromo>3-toluniCrile 

(3-Cyanobenzyl 

bromide) 

4*Nitro-3-tolunitrile 

2-(N-Anirmo)-isobutyro- 

nitrile 

2-Cyanoquinoline 

80 

81 

82 3 

84, 50% 
al 

84 

84 

85 6 

86,81 

86 

86 

87 

88 90 

89 

89 

(.anh ), 
70 

(+1 5 
H.O) 

90 1 

92 

92, al 

92 

92, w 

93 

93, al 

93-4 

93-4, al 

94 

228 

30"" 

270- 

g^20-30 

194- 

6 '-* 

1 

i 

219 

103-4d 

102 

187 

223 

194 5 

228 

142 

137-8 

188 

195-6d 

180-1 

162 

342 

116 

162, w 

174 

CIS 

146-7, 
yel, 

Irons 

240 

180-1 

155-6 

134 

184-5, 

w 

157 

151 

113 

167 

171-3, 

w 

192 

207 8, 

acel - 

al 

223 

200 
167-8, 
chi - 

Igr 

182 9 

di 

189-90 

197 5- 
85 

138 5- 
9 0, 
120-5 

144 

198 

185 

176-7 

136 ' 

133,123 

108 

197, al 

179, 
chi - 
pet 
eth 

127,al 

155,al 


195- 

200 '" 

268 70 

96-8 



155d 

i 

Me ester of acid, 81-2, 

Et ester of acid, 55. al 

Carbazone of acid, 125, 
HCl salt of amine. 128 

Me ester of acid. 104 

Et ester of acid, 38 b p 
175-7' 

Me ester of acid, 74, me 
al 

M p of amine 90 1 

Me ester of acid, 117 8, 

M p of amine, 128 HCl 
salt of amine, 308 10 

282 

N-Acetyl deriv , 205, N- 
Benzoyl deriv , 170 
Picrate, 150 

Di-Me ester of acid, 44 
Di-Et ester of acid, 32 

Me ester of acid, 98, me 
a! 

Picrate, 241, Styphnate, 
24ld,yel HCl salt 

248, yel, Me ester of 
acid, bp 128-32“" 

Me ester of acid, b p 94® 

Amide, 147, Anilide. 136 

Et ester of acid, b p 272 

Me ester of acid, 33 

El ester of acid, 60 

Me ester of acid, 78 9, 
me al 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


I 

I 


I 


I 


I 


No 

Name 

Melting 

point, 

“C 

Boiling 

point, 

"C 

Derivatives of the corresponding acid 

RCN RCOOH 

Derivatives of the corresponding 
amine RCN - RCH^NHz 

Aad 



S-Benzyl 

thiu- 

ronium 

chloride 

Amine 

Benz- 

amide 

Ben¬ 

zene 

sulfon¬ 

amide 

Picrate 

BP, 

•c 

M P, 

*C 

BP, 

“C 

126 

4'Cyanovaleric acid (2- 

95 6,w 


205- 

79 

di 








Methylglutaromono- 



gl2 


175 6 








nitnle) 












127 

Fumaronitrile 

96 



295, 300 

266 

313-4 

178, 













182 





128 

4<ChloTobenzonitTile 

96,94 6 

223,95* 


240 

179, 170 

194 


217 

140 


210 

129 

9-Phenanthrylaceto- 

96 5-7 0 



224 5 

250-2 








nitrile 












130 

3,5-Dibromobenzonitrile 

97, subl 



219 20 

187 







131 

2-Chloro-3>nitrobenzo- 

97-101, 



185 









nitrile 

pa yel 











132 

2-Hydroxybenzonitrile 

98 


21 po 

159 

133 

135 







(2-Cyanophenol) 












133 

4-Chloro-2-nitrobenzo- 

98 



142 

172 








nitrile 












134 

4-C)'anotriphenyl- 

100, me 



165, ac 


196, 







methane 

at 



a 


ac a 






135 

4-Chlora-3-nilrobenzo- 

100 1 



181-2 

156 

131 





210d 


nitrile 












136 

3-Nitro.44olunUTile 

101 



164 5 

153 







137 

2-Cyano-3-phenyl- 

101 2. 



120-1 

225 








propionic acid 

75 











138 

3-Cyanophenanlhrene 

102 



269 

233 4, 

216 7 












227-8 







139 

Z,3,3-Triphenylpropio- 

102, me 



222-3, 

213 








nitrile 

al 



al 








140 

4-Cyanoquinoline 

102 



253 4 

181 







141 

d-Bromo-l -naphtho- 

102-3 



212,220 









nitrile (l'Bromo-4- 













cyanonaphthalene) 












142 

4-Bromo-2,5-dimethyl- 

103-4 



171 5- 

209-10 








benzonitrile 




2 5 








143 

5-Nitro-3-tolunitrile 

104 5 



174 

164-5 







144 

2,4-Dinitrobenzonitrile 

104 5, 



182-3 

203-4 









al 











145 

4-Nitro-2-tolunitrile 

105 



179 

173 4 







146 

6-Chloro-3-nitrobenzo- 

105-6 



165 

178 








nitrile 












147 

5-Bromo-3-nitro-2- 

106-7 



226 

235 








tolunitrile 












148 

2-Nitro-4-tolunitriie 

107, pa 



190 

166 









yel 











149 

9-Cyanophenanthrene 

107, 



256 5- 

232-3, 

218 



167 


241 



1110- 

3 



70 

226 







150 

3-Cyanoquinoline 

108 



275 

198-9, 













195 








Miscellaneous 


Di-;7-toluidide ol acid, 
74 5, H^PtClssaUof 
amine 202 3 


Me ester of acid, 63 
Me ester of acid, 70 El 
ester of acid, b p 314d 
or" 1 1052, 

I 53716 O-Benzoyl 
deriv , 106, pet eth , 

M p of amine, 125, 
l29,H,PtCUsdltof 
amine 197d HI salt of 
amine, 184 

Me ester of acid, 42-3 


Me ester of acid, 83 
HCl salt of amine, 
227 8 

Amide, 130, Di-Me 
ester of acid, 35 6 


Me ester of acid, 162, 
HCl salt of amine, 269 
72 

Methiodide, 216, 
HAuCU salt, 232 Di- 
HCl salt of amine, 
255d 

Me ester of acid, 42 


Me ester of acid, 84-5 
Me ester of acid, 70, 
Hydrazide of acid, 
231 3 

Me ester of acid, 69 
Me ester of acid, 73 • 


M p of amine, 108 5 
HCl salt of amine, 294, 
N-Acetyl deriv of 
amine, 182 3 
Picrate of acid, 217-8 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






1 Derivatives of the corresponding acid 

Derivatives of the corresponding 







RCN -* RCOOH 


amine RCN -► RCHjNHj 





Boiling 























No 

Name 

point 

point 

Acid 



S Benzyl 

Amine 


Ben 


Miscellaneous 



•c 






thiu 

ronium 


Benz- 

amide 

zene 

sulfon- 






B P, 

M P 

Amide 

Aniilde 

BP. 

Picrate 






*C 

X 



chloride 

X 


amide 



151 

2-<C>anophenanthrene 

109 



259 60 

242 3 

217 8 


i 





152 

3>Nitro-2*tolunitrile 

109 10 



151 2 

158 







Me ester of acid, 50 






pa yel 









153 

2*Nitrobenzonitrile 

no 



146 

174 6 

155 






HCI salt of amine, 248 














50 

154 

4-Chloro-l-naphtho- 

no 



223-4. 

235 6 









nitrile (l-Chloro-4- 
cyanonaphthalene) 




210 







i 


155 

5-Cyanoacenaphthene 

(Acenaphthene-5- 

carbonitnle) 

no 1 



219, bz 

198 




182-4 

148-9 



156 

4-Broniobenzonitrile 

112 

235 7 


251 

189 90 



250 

143 


221 

M p of amine. 20 N- 
Acetylderiv of amine 
113 

157 

2,4,5-Tnniethoxybenzo- 

112 4. 


ca 

144, bz- 

184 5 

154 5 






Me ester of acid. 97 5 


nitrile 

al 


300 

pel 








Et ester of acid, 72 






elh 









158 

4-Hydroxybenzonitrile 

113 



213-4 

162 (-Hi 

196 7 






M p of amine, 109 


(4-Cyanophenol) 





HjO) 







(anh ).95(+1H20) 

HCI sail of amine 195 

HI salt of amine 198 

200 

159 

24~Diphenylvaleronitrile 

(a) 115 

(a) 235 


(a)152- 










(2 forms) 

al 

40™ 


3 












(b)210 


(b)178 












2 ™ 


Igr 









160 

or- Bronio-4-tol u ni tri I e 

115 6 



229 30 








Me ester of acid, 54 Et 


(4-Cyanobenzyl 

bromide) 

al 











ester of acid, 35 6 

161 

(4-Nltrophenyl )aceto> 

116 



153 

197 8 

198 








nitrile (4-Nitrobenzyl 
cyanide) 





191 








162 

6-Bromo-3-nltrobenzo- 

117 



180 

197 8 

166 








nitrile 













163 

(2-Hydroxyphenyi) 

117 9 


240 3 

147 9 

116 8, 


163 





0-Benzoyl denv 50, 


acetonitrile (2'Hy- 





al 







Igr HCI salt of amine. 


droxybenzyl cyanide) 












155 

164 

3-Nitrobenzonitrile 

118 



140 

141-3 

153 4 






HCI salt of amine 224 

165 

4- Bro m o>3-n i t roben zo - 

120 



203 4 

156 

1 








nitrile 













166 

4>Cyanoazobenzene 

120 1, 



241, 

224-5, 







Me ester of acid, 123 4, 



br, bz 



red,al 

red 







or, me al , Et ester of 
acid, 86-7, red, al 

167 

Dipicolinonitrile (2,6- 

123 



252d 

di 302 







Di-Me ester of acid. 


Dicyanopyridine) 

113 



228 







1 

124 5 Di-Et ester of 
acid, 41 2 

168 

2-Cyanohexanoic acid 

123-6 5 



101 

di 200 

di 193 







169 

Dibromomalononitrile 

124 



I47d 

di 200 , 







Di-Me ester, 67 


(Bromodicyano- 




136- 

206d 









methane) 




7d 









170 

1-Cyanoanthrac^ne 

126 



245, 

260 







Me ester of acid, 108, 






1 yel ,a(. 








yel, ac a 

171 

2,2«3-T riphenylpropio* 

126 



162 

lll.al 







Me ester of acid, 127 


nitrile 




132 









172 

I'Cyanophenanthrene 

128 



232-3 

284 

245 








• Derivative data given in order m p , crystal color, solvent from which trvstallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

173 

2a-Diphenylbutyro- 
nitrile(2 forms) 

174 

5-Bronio-3-nitro-4' 

tolunitrlte 

175 

2y5-Dichlorobenzonitrile 

176 

2,5-Dibromobenzoni(riie 

177 

5-BroniO“2-nitro-4- 

tolunitnle 

178 

2-Hydroxy-3-nitro- 
benzonitriie (2 Cyano- 
6 -nilrophenol) 

179 

4>NitrO'l'naphthonitriie 

(l-Cyano-4-nitro 

naphthalene) 

180 

4-Acetamidobenzo- 

nitrile 

181 

6>Cyanoquinoline 

182 

Apiolomtrile{2,5-Di- 

methoxy-3,4-methyl 

enedioxybenzoniirile) 

183 

l-Nitro-2'naph(honilrile 

{2-Cyano-l-nuro- 

naphthalene) 

184 

3,5-Dichloro-2-hydroxy 

benzonitrile 

185 

//■j/i5-J,4-Dicyanocyclo- 

hexane 

186 

3,33-Tnphenyipro- 

pionitriie 

187 

4-Cyano-2-phcnyl- 
quinoline (2-Phenyl-4- 
quinohnonitrile) 

188 

Phthatonitrile (o-Di- 
cyanobenzene) 

189 

8-Nitro-2-naphthonitrile 

(2-Cyano-8-nitro- 

naphthalene) 

190 

5-Chloro>2*naphtho- 

nitrile(5-Chloro-2- 

cyanonaphthalene) 

191 

5-Chloro>l-naphtho- 

nitrile(5-Chloro-l- 
cya no naphthalene) 

192 

3,5-Dichloro-4-hydroxy- 

benzonitrile 

193 

4>Nitrobenzonitrile 

194 

5-Bromo-l-naphtho- 
nitrile (l-Bromo-5- 
cyanonaphthaiene) 


Derivatives of the corresponding acid 
RCN ^ RCOOH 


Derivatives of the corresponding 
amine RCN — RCHjNHz 


Melting Boiling 
point, point, 

*C X 


P , M P 
*C X 


S Benzyl Amine Ben* 

- . . . , j thiu- - Benz- zene 

Amide Anilide n n ^ ir 

ronmm B P, amide sulfon- 


Miscellaneous 


chloride X 


133-4 173 4 

186 193 

206 171 

301 154 155 

157 

203 200 191 

148 155 

145 6 

220 I 218 


185. ac 177, al 167 8, 
a al 

291 2 174, bz- 

at 


140, al 

140,a I ca 365 


219 5 209 

223 


200 6 di 219 di 253 

295.288 218 

270 186-7 202 

245, 239 

241 2 

269, 265 

241 200 

261,256 241 


•Derivative (data given in order m p , crystal color, solvent from which crystallized 


Et ester ot acid, 91 2 


HCl salt of amine, 151 2. 

of amine 1 5885 
Me ester of acid 40 1, 
p-Nitrophenyl ester of 
acid, 183 4 
Et ester of acid, 61 

Me ester of acid, 132 
(94) a! 

Me ester of acid 107 8 


N'Methylamide of acid, 
172.al 

Me ester of acid, 90 
HCi salt ofamine, 239, 
ng’of amine 1 6390 

Me ester of acid, 71 2, 
al 

Hotaq Ba(OH),— I- 
hydroxy-2 naphthoic 
acid. 191 2 a! 

Me ester of acid 147 

Di-Me ester of acid, 71 

Me ester of acid, 

120-1 5 

M p of amine >287 
HCl salt of amine 
232 5 

N,N-Didcetyl denv of 
diamme, 146 

El ester of acid, 121 Igr 


Me ester of acid 81 
El ester of acid 45 

Et ester of acid, 42 


Acetate, 93 Me ester of 
acid, 122 

HCl salt of amine, 
235-40 

Et ester of acid, 48 9 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p. )* (Continued) 






1 Derivatives of the corresponding acid I 

1 Derivatives of the corresponding 1 







RCN — RCOOH 


amine RCN 

- RCH,NH, 1 




Melting 

Boiling 






















No 

Name 

point 

point 

Acid 



S-Benzyl 

Amine 


Ben 


Miscellaneous 



‘C 

•c 





thiu* 

ronium 


Ben/- 

amide 






BP. 

M P 

Amide 

Andide 

BP 

suifon- 

Ihcrale 






*C 

•c 



chloride 

'C 


amide 



195 

5-Iodo-2-naphthonitriie 

148 5 



264, al 

196 

203 






M p ofamine. 120 HCl 


(2-Cyano 5 lodo- 












salt of amine, 251 3 


naphthalene) 









1 

! 



N-Acetyl deriv amine 
135-6 

195 

3-Cyano-3-phenylpro- 

150 

215 8'» 


166-7 








Di-Me ester of acid. 55, 


pionic acid 












al , Imideof acid, 88- 
90. M p of amine, 209 
HCl salt of amine, 203. 
N-Acetyl deriv of 
amine. 65 

197 

2-Cyano-2-propyIvaler> 

153 



161 

dt 214 

dt 








amide (Dipropyl- 






168 








cyanoacelamide) 






8 5, 














me 














al 







198 

2a6-DibromobenzonUrile 

155, 

308 9 


157 

208 5 







Me ester of acid, 83 



sub) 











Hydrazide of acid, 204 

199 

3-Chloro-4-hydroxy- 

155 



169-70, 

180-2 







Me ester of acid, 106 7. 


benzonitrile 




w . 








Et ester of acid, 77-8 






164 5 









200 

5-Chloro-2,4-dinitro> 

156 



182 3 

212 

226 








benzonitrile 













201 

4-Benzamidobenzonitrile 

156 



181 

218 9 

279 






Me ester of acid, 100 


(N-Benzoylanthra- 

nilonitrile) 












Et ester of acid 98 

202 

5-Bromo-2-hydroxy- 

158-9 



165 

232 

222 






0 -Acetyl deriv of acid. 


benzonitrile 












60 

203 

d /- 23 -DiphenyU 

160 



183 (+1 


mono 








succinonitrile 




H,0) 


173 














5, al 







204 

Isophthalonitrile 

161 5 



345 7 

di 280 









(m-Dicyanobenzene) 

20 












205 

2-Hydroxy>4>nitrobenzo- 

160 1, 



235, 

192 4 







Benzoate, 122, yel , al , 


nitrile (2-Cyano-5- 

yel 



226, 








Et ester of acid, 84-5 


nitrophenol) 




w 









206 

d /-4-Cyano-3,4-di- 

162 3, 



208-10 

mono 

mono 






Et ester, 99-100, al . 


phenylbutyricacid 

bz 



(cor ), 

200-5 

201 - 






Imideof acid, 225-9, 


{d /-2,3-Diphenyi- 




aq 

d , al 

2 , 






aq al 


glutaromononitrile) 




ac a 


50% 

al 







207 

f^-3-Carboxy-2,23-tri- 

164 




233. 






[ajp +64 41, Me ester, 


methylcyclopentyl’ 

acetonitrile 





PhNO,! 

1 







77, Et ester, 58 

208 

5>Chloro-2-hydroxy> 

155-7 



172, 

226 







Me ester of acid, 84 


benzonitrile (4-Chloro- 
2 -cyanophenol) 




167 5 









209 

2,3-Diphenylcinnanio- 

166 7, 



213 

223 









nitrile (Cyanotri- 
phenylethylene) 

162-3 












210 

l^-Dicyanonaphthalene 

167, al 



294-6 









211 

4,4'-Dicyanodiphenyl- 

169 



334, 








Di-Me ester of acid. 


methane 




290 








81 2 

212 

2,2'‘Diphenic acid monO' 

170 2, 



233 5 

mono 

mono 

i 





Di-Me ester of acid, 74, 


nitrile (2-Carboxy-2'- 

bz ' 




193, rfi 

181-3 

1 





Me ester, 110, Et 


cyanobiphenyl) 





212 







ester, 91-2 

213 

5'Nitro-2-naphthonitrile 

172-3 



295, yel 

261-3, 







Me ester of acid, 112, 


(2-Cyano-5-nitro- 

naphthalene) 



i 


br -yel 

1 







yel 


* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 





RCN ♦RCOOH 




Melting 

Boiling 











No 

Name 

point 

point 

Acid 



S-Benzvl 



•c 

•c 




thtu 

ronium 




M P 

Amide 

Anilide 





mM 

•c 



chloride 

214 

9'Cyanoanthraceiie (9- 

175. 



207, pa 





Anthracenecarbo* 

nitrile) 

170-2 



yel 




215 

2,3-Dicyanopvridine 

175 6 



228 9 

2-mono 
168 5d. 
di 165 



2\6 

13-Dicyanonaphthalene 

179, 



267 8 






ac a 







217 

3<Cyanocouinarin 

182 



187 d 

236 

250 


218 

2'Cyanocinnainic acid 

183, al 



195 6d 

di 189- 









90 



219 

2>Cyanobenzoic acid 

187, 



200 6 

di 219 

di 253 

di 151, 



192 






157 

220 

1,2-Dicyanonaphthalene 

190, bz 



175 

di 265 



221 

2-Hydroxy-S-nitrobenzO‘ 

194-6, 



229-30, 

225, al 




nitrile (2-Cyano-4- 
nitrophenol) 

yel , w 



227 




222 

Tetracyanoethylene 

198 

223 








200 , 









subi 







223 

5-Ni(ro-l-naphthonitrile 

205 



241 2. 

235 6 




(l-Cyano-5-nitro- 

naphthalene) 




239 




224 

1,4-Dicyanonaphthalene 

208, 



309, 






ac a 



288 




225 

1,6-Dicyanonaphthalene 

208-10 



310 




226 

1,5’Dicyanonaphthalene 

211 , 



310, 






266-7 



ac a 




227 

3-Cyanobenzoic acid 

217 



345 

280 



228 

4-Cyanobenzoic acid 

219 



ca 300, 

di >250 

di 







subl 


334-7 


229 

Terephthaionitrile (p- 

222 



ca 300, 

di >250 

di 



Dicyanobenzene) 




subl 


334-7 


230 

1,8-Dicyanonaphthalene 

232 



260 

di 250- 









82d 



231 

4,4'-Dicyanobiphenyl 

233 4 







232 

/-2,3-Diphenyisuccino> 

239 40 



176-7, 





nitrile 




190, 









w 





DcrivdtiVLv of the corresponding 
amine RCN « RCH,NH, 


Amine 

-Ben/ 

B P amide 

•c 


Ben 

/enc 

sulfon 

amide 


Picrale 


Miscellaneous 


Me ester of acid, 111. 
M p ofamine, 90 


di 184' 


170 


Me ester of acid. 116 7 
Et ester of acid, 64 
NHi —► 2-Cyanocinnam- 
amide. 123 Me ester 
of nitrile 89 Di-Me 
ester of acid, 44 5 
NH^ 2-Cyanobenz- 
amide, 173 Me ester 
51 El ester. 70 65 


p-Nilrobenzoyl ester of 
acid, 115 


1 560 1 348 

N.N Dimethylanihne 
—* N.N-dimethyl 4-tri 
cyanovinylaniline 
173 5, ac a Anthra 
cene —* adduct. 268 70, 
acet 

Me ester of acid. 109- 
10, Et ester of acid, 93 


Di-Me ester of acid, 67 
Di-Et ester of acid, 64 
Di-Me ester of acid, 99 
Di-Me ester of acid, 

114 5 Di-Et ester of 
acid, 123-4 
NH-, —* 3-CyanobenZ' 
amide, >300 Me ester, 
65, Et ester, 56 

232 d NH, 4-Cyanobenz- 
amide, 223, Me ester. 
62. Et ester, 54 

232d N,N'-Dtacetyl deriv of 
diamine, 225 
Di-Me ester of acid, 

102 3, Di-Et ester of 
acid, 58 60 

Di-Me ester of acid, 214 
224. Di-Et ester of 
acid, 112, Heating acid 
with lime —^ biphenyl, 
71 

Imide of acid, 196 8. 
ac a 


* Derivative data given in order m p , crystal color, solvent from which crystallized 


367 


Qopyright 1967 by CRC Press, Inc. 



TABLE XXI. ORGANIC DERIVATIVES OE NITRILES 
b) Solids (Listed in order of increasing m.p.|* (Continued) 


No 

Name 

1- 

Melting 

point 

•c 

Boiling 

point 

*C 


Derivatives of the corresponding 
amine RCN ♦RCH^NH, 

Miscellaneous 


Amide 


S Benzyl 
thiu 

ronium 

chlondi. 

Amine 

Benz 

amide 

Ben 

zcne 

sulfon 

amide 

Picrate 


M P 

•c 

B P 

T 

233 

l-Cyano-9,10-anthra- 

247, 


■ 

293 4, 

280, pa 

288-9, 






Me ester of acid, 189, 


quinone 

yel, 



pa yel , 

yel , al 

pa 






yel , Et ester of acid. 



ac a 



ac a 


yel . 






169, yel 








PhNOi 







234 

2,3<Dicyanonaphthalene 

251,al 



239-41 








Imide of diacid, 275 

235 

2,7-Dicyanonaphthalene 

267 8, 



>320 

di 







Di-Me ester of acid 



ac a 




297-8 







135-6 

236 

2,6-Dicyanonaphthalene 

293, al 



>300d 

di 


1 





Di-Me ester of acid, 191 





m 


>320 









•Derivative data given in order m p , crystal color, solvent from which crystallized 
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Handbook of tables for Organic Compound Identification, © 1967 CRC 

EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII 

The mam derivatives of the sulfonic acids are obtained by converting them to the corresponding sulfonyl 
chlorides Hence sulfonic acids and sulfonyl chlorides are often identified through the same derivatives 

Sulfonyl chloride 

RSOjNa + PCI 5 ^ RSO 2 CI + POCI 3 + NdCl 

Sulfonyl 

chloride 

From the sulfonic acid or its sodium or potassium salt with phosphorus pentachloride without solvent 
For directions and examples see Cheronis, p 638. Linstead, p 89, Shrmer, pp 268, 270. Vogel, p 553. 
Wild, p 161 

Sulfonamide * 

RSOjNa ^ RSO2CI —RSO2NH2 

Sulfonyl Sulfon 

chloride amide 

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution 
For directions and examples see Linstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161 
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate 
See Cheronis, p 639 

Sulfonanilide * 

C 6 H 5 NH 2 

RSOsNa ^ RSO 2 CI —^ RSO 2 NHC 5 H 5 + NdCI 

NaOH 

Sulfonyl Sulfonanilide 

chloride 

From the sulfonyl chloride (prepared from the acid), amime. and sodium hydroxide 
For directions and examples see Linstead, p 89, Wild, p 161 
From the sulfonyl chloride and aniline 
See Vogel, p 553 

Sulfon-p-toluidide * 

fl-CH3C6H4NH2 

RSOjNa ^ RSOjCf — -^ RSO 2 NHC 6 H 4 CH 3 -P + NaCI 

NaOH 

Sulfonyl Sulfon /i-toluidide 

chloride 

From the sulfonyl chloride, p-toluidine and aqueous sodium hydroxide 
For directions and examples see Vogel, p 553 

Sulfon-1-naphthylamide * 

I-C 10 H 7 NH 2 

RSOjNa ^ RSO 2 CI -^^ RSO 2 NHC 10 H 7 -I + NaCl 

Sulfonyl Sulfon-I- 

chloride naphthylamide 

From the sulfonyl chloride (prepared from the acid) and l-naphthylamine m benzene 
For directions and examples see Cheronis, p 639 

S-Benzylthiuronium salt * 

RSOjNa + [C 6 HsCH 2 SC(NH 2 ) 2 rcr — (C 6 H 5 CH 2 SC(NH 2 ) 2 l^ RSO 3 ' + NaCl 

S-Benzylthiuronium chloride S-Benzylthiuronium sulfonate 

From the sodium, potassium or ammonium salt of the sulfonic acid and S-benzylthiuronium chloride in 
water 

For directions and examples see Cheronis, pp 635, 636, Linstead. pp 15,89 Shrmer. p 269, Wild, pp 149, 
159, E Chambers and G. W Watt, y Org CAem , 6, 376 (1941), E Campaigne and C M Suter, J Amer 
Chem 5oc , 64, 3040 (1942), S Veibel, 3 Amer Chem Soc ,61, 1867(1945) 

'Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued) 


From sodium or potassium sulfonate and S-benzylthiuronium chloride in alcohol 
See J J Donleavy,y Amer Chem 5oc , 58, 1004 (1936) 

Anihniunt salt * 

RS 03 Na + C 6 H 5 NH 2 + HCl — [C 6 H 5 NH 3 ]"^ RS 03 ” + NaCl 

Anilinium sulfonale 

From the sodium or potassium salt of the aeid, aniline and hydroehlorie aeid in water 
For directions and examples see Cheroms, p 637,0 C Dermer and V H Dermer, 7 Org Chem ,1, 581 
(1942) 

p-Tolmdinmm salt * 

RS 03 Na + /)-CH 3 C 6 H 4 NH 2 + HCl ^ [/)-CH 3 C 6 H 4 NH 3 l"^ RS 03 " + NaCl 

p Toluidinium sulfonate 

From the sulfome aeid and p-toluidine 

For directions and examples see Shriner, p 269 

From the sodium, potassium or ammonium salt with p-toluidine or p-toluidine hydroehloride in water 
See Shriner, p 269, Vogel, p 555, O C Dermer and V H Dermer, J Org Chem , 7, 581 (1942), A D 
Barton and L Young, y Amer Chem 5oc , 65, 294 (1943) 

From the sodium, potassium, feme or barium salt (after boiling with sulfurie aeid) with p-toluidine and 
hydroehlorie aeid 

See Cheroms, p 637, Fieser, 7 Amer Chem 5oc , 51, 2460 (1929) 
o-Toluidinium salt * 

RS 03 Na + 0 -CH 3 C 6 H 4 NH 2 + HCl — I 0 -CH 3 C 6 H 4 NH 3 ]* RS 03 ‘ + NaCl 

o-Toiuidinium sulfonate 

From the sodium or the potassium salt of the sulfonic acid with o-toluidine and hydrochloric acid in water 
For directions and examples see Cheroms, p 637,0 C Dermer and V H Dermer, y Org Chem,7,5i\ 
(1942) 

Phenylhvdrazinium salt * 

RSO 3 H + C 6 H 5 NHNH 2 — [C 6 H 5 NHNH 3 ]^RS 03 ' 

Phenylhydrazimum 

sulfonale 


From the sulfonic acid with phenylhydrazine in water-alcohol 

For directions and examples see Wild, p 159, P H Latimer and R W Bost, y Amer Chem 5oc , 59, 2500 
(1937) 

Phenols by KOH fusion 

ArSO,Na + NaOH —> ArOH + Na 2 S 03 
Phenol 

By fusion of the sodium arylsulfonate and sodium hydroxide in a niekel erueible 
For directions and examples see Vogel, p 552 

By fusion of the sodium arylsulfonate, potassium hydroxide and zine dust 
See Linstead, p 89 


•Derivatives recommended for first trial 

warning This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* 


No 

Name 

Melting 

point 

‘C 

S'Benzyl 
thiuro 

mum 

salt 

p-Tolui- 

dinium 

salt 

Am- 

linium 

salt 

o Tolui- 
dinium 
salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon- 

anihde 

Sulfon- 

1-naph- 

thylamtde 

Miscellaneous 

1 

Propane-l-$ulfonic acid 



67-8 



b p 180 

52. eth 


84 

Phenylhydrazine 












salt, 204 5 

2 

Ethane sulfonic acid 


115 




b p 171 

60. eth 


66 

Phenylhydrazine 












salt, 182 8 

3 

Propane-2>sulfonic acid 

-37 





b p 79“ 

60. eth - 


134 

Bp 159“, Df = 








pet eth 



1 1877, nf," = 

1 4332, m-T ui- 
dide, 109 


4 

Heptane-(-sulfonic acid 






16 

75 



Phenylhydrazine 












salt, 100 0 5 

5 

2,4,5-Trimethoxybenzene sulfonic 






130 

76 

170 




acid 











6 

Methane sulfonic acid 

20 





b p 60’’ 

90 

100 

125-6 

Phenylhydrazine 












salt, 193 5-4d 

7 

Hexadecane-l-sulfonic acid 

54 





54 

97 





(Cetyl sulfonic acid) 











8 

10-Bromocamphor>3>sulfonic acid 






97 

1002 




9 

Benzyl sulfonic acid 



113, al 

102 

83 

92 3,eth , 

105, w ,al 

102 , al 

166 

Diethylamide, 29, 







1 

bz 


1 

1 

(146), 

Ethylamide, 65-6, 




1 

i 




1 

i 

i 

yel, al 

Hydrazide, 131-2, 
Melhylamide. 109- 
10. Phenyihydra- 
zmesalt, 173 

10 

3-Toluene sulfonic acid (3- 

Oil * 

1 

106 


108 

12 

108, al 

96, al 




Methylbenzene sulfonic acid) 











II 

3>Hydroxynaphthalene-2~sulfonic ^ 




241 2 


112 

no 





acid 











12 

Pyridme-3.sulfonic acid 

357 





Hydro- 

no 1 

145 


Diethylamide, 49- 








chloride, 




50, Hydrazide, 94, 








I4l-4d 




me at 

13 

2,6-Diinethylbenzene sulfonic 
'acid 

98 





39 

113(96) 




14 

l-{ N<Methylamino)benzene 

Ig2d 






114 5 5 5 



N-4-Toluene 


sulfonic acid 










sulfonyl, 193 

15 

Indane>4-sulfonic acid 






53 3 5 

118-9,w 




16 

2-Phenylethane'l-sulfonic acid 

91 



1 


33 

122 

77 



17 

4-Formyibenzene sulfonic acid 



1 

i 



122-4 



Amide oxime, 185, 


(Benzaldehyde--4-suironic 










Dimethylamide, 


acid) 



1 




! 



134-7, Di-O-ace- 
tate, 86-7 5, Chlo¬ 
ride diacetate, 

I1I-3 

18 

1 2<Methylnaphthalene'1-sulfomc 


! 




|83-5 

124 





acid 











19 

4-Fluorobenzene sulfonic acid 






'36(30) 

125(123), 




20 

4>Chloro-3-niethylbenzene 






,65 

128 

92 


Sulfonyl bromide. 


sulfonic acid 










67 5 

21 

3<Chloro-4-niethoxybenzene 






82 

131 





sulfonic acid 











22 

3-Ethoxybenzene sulfonic acid 






38 

131 




21 

D-Camphor-lO-sulfonic acid 

193 





67 

132 

121 



24 

2-Fluoronaphthaleiie-6-sulfonic 

105 





97,chi 

133 

129 




acid 











21 

DL-Camphor-S-sulfonicacid 

56 8 





106 

133-5, w 




26 

3>Methyl-4>nitrobenzene sulfonic 






50 

133 5 





acid 











27 

3-rhloro-^methylbenzene 






38 

134 

96 




sulfonic acid 











28 

3,5-Dimethylbenzene sulfonic acid 






94(90), 

135, al 

119, al 







IHl 



bz 






•Dcnvativc data given m order m p . crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

Name 

Melting 

point 

"C 

S-Benzyl 

thiuro 

mum 

salt 

p Tolui 
dinium 
salt 

Am 

Imium 

salt 

0 Tolui- 
dinium 
salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon 

anilide 

Sulfon 

!-naph 

thylamide 

Miscellaneous 

29 

Indane-5-sulfonic acid 

92 





46-7, eth 

135 5 6, 
al 

137, ([a] 

129, al 



30 

D-Camphor-S-sulfonic acid 






138, ([a] y 











+ 128 7 

+ 93 6 in 











in chi ) 

al) 




31 

4>Toluene sulfonic acid (4- 

104 5 

181-2 

198 

238 

190 

71, eth 

anh 

103, 

157, al 

Phenylhydrazide, 


Methylbenzene sulfonic acid) 

(92) 






138 5 9, 

eth -a! 


155, al , (7-Tolut- 









dihyd 



dide, 110, aq ac 









105 



a , Triethylam- 
monium salt, 65 

32 

2,4>Diinethylbenzene sulfonic acid 

62 

146 




34 

139(137) 

110 





{hvd ) 










33 

4'Vinylbenzene sulfonic acid 



182 3 




139 40 



Dimethylamide, 


(4-Styrene sulfonic acid) 










62 3 

34 

3,4-Dichiorobenzene sulfonic acid 






224(19) 

140(135) 




35 

2-Bromonaphthalene-l-sulfonic 






97 

140 





acid 











36 

2,4,6-Trimethylbenzene sulfonic 

77 





56 

142 

109 




acid 











37 

3-Aminobenzene sulfonic acid 


148 





142 





(Metanilic acid) 











38 

D-Camphor-2-sulfonic acid 



196 7 



88 

143 

124 


Me ester 77.([cr]D 
+98 6 in chi ) 

39 

4-MethylnapKthakne-2.sulfonic 






124-5, eth 

143 4,al 





acid 











40 

3,4-Dimethylbenzene sulfonic acid 

64 

208 




52 

144 




41 

4-Chiorobenzene sulfonic acid 

93 

175 

208 10 

222 3 

163 4 

53 

144 

104 

190 


42 

4-Methvl-3-nitrobenzene sulfonic 

92 hyg 


130 

109 

128 

36 

144 5 


153 



acid 











43 

3-Bromocamphor-8-sulfonic acid 

195 6 





136 7 

145 






(anh ) 










44 

5-Chioro-2-methylbenzene 






24(21) 

145. aq al 





sulfonic acid 











45 

4-Bromo-3-methylbenzene sulfonic 






50 

146 





acid 











46 

4-Methoxy-3-nitrobenzene 






66 

146 3 





sulfonic acid 











47 

3-Chlorobenzene sulfonic acid 



199 200 

206 7 



148 




48 

2,5-Dimethylbenzene sulfonic acid 


184 




24 6 

148 




49 

Naphthalene-l-sulfonic acid 

90 

137 

181 

183 

237 

68 (66) 

150 

112 












(152) 



50 

4-Dhoxybenzene sulfonic acid 






39 

150 




51 

4,6-Dichloro-2,5-diinethyibenzene 






81 

150 

175 




sulfonic acid 











52 

3-BromO’4-methylbenzene sulfonic 






60 

151 





acid 











53 

Benzene sulfonic acid 

66 

148 

205 

240 

176 

14 5 

153(156) 

112 

170 1 

N-Xanthylsulfon- 










(110) 


amide, 200 

54 

2-Aininobenzene sulfonic acid 


132 





153 



N-Benzoyl deriv of 


(Orthanilic acid) 










amide, 198, Hydro¬ 
chloride, 201 

55 

2-lodonaphthalene-1-sulfonic 






110 

154 





acid 











56 

2,6-Dichloro-4-inethylbenzene 






56 

154-5 





sulfonic acid 











57 

2-Chloro-5-methylbenzene 






56 

156 

229 




sulfonic acid 








30 5 



58 

2-Toluene sulfonic acid (2- 

57 

170 

203 4 

218 


10 

156 3 

136, aq 


Sulfonyl bromide. 


Methylbenzene sulfonic acid) 








al 


bp 138‘«,N- 
Xanthylsulfon- 
amide, 182 3 5 


•Derivative data given in order m p crystal color, solvent from which crystallized 


372 


Copyright 1967 by CRC Press, Inc. 






TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

Name 

Melting 

point, 

•c 

S Benzyl 
thiuro- 

nium 

salt 

^Tolui 

dmium 

salt 

Am 

linium 

salt 

o-Tolui 

diniuin 

salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon 

anilide 

Sulfon 

1 naph- 
thylamide 

Miscellaneous 

59 

3-Bromocaniphor-lO-sutfonic acid 

47 5 





65 

156 5 




60 

2,4>Dinitrobenzene sulfonic acid 

106 8 





102 

157 (154) 



Hydrazide. 110 



(hyd ) 










61 

2-Methyi-4<nitrobenzene 

130 




177 

106 

157 





sulfonic acid 

{anh ) 










62 

Benzophenone-33'‘disulfonic 






di 137 8 

di 157 

di 


Melhylamide. 106 


acid 








177 8 


7. Dimethylamide. 
118 9 

63 

3>Nttrobenzyl sulfonic acid 

74 





100 , bz 

159, w 




64 

4,6*Dimethyl-2>hydroxy-l,3- 






di 89 91 

di 160 1 





benzene disulfonic acid 











65 

Z-Nitrodiphenylamine-4'Sulfonic 

220 d 





157 

162 





acid 











66 

2-Ethoxybenzene sulfonic acid 






65 6 

163 

158 


Phenyihydrazide, 












132 3 

67 

3-Methyl-2-nitrobenzene sulfonic 






58 5 

163 5 





acid 











68 

3-Aniino-6-methylbenzene sulfonic 







164 

146 7 


Chloride ofN-acetyi 


acid 



1 

i 




1 



deriv . 124 Chlo¬ 
ride ofN-chloro- 
acety! denv . 87. 
Amide ofN-acetyl 
denv . 242 

69 

4-Chloro-2-nitrobenzene sulfonic 



i 



75 

164 

138 


Anhydride, 114 5, 


acid 










Phenyihydrazide, 
151, Ph ester, 82 

70 

4>Ainmobenzene sulfonic acid 


185 

109 


132 


165 

200 

196 

N-Acetyl, 214, 


(Sulfanilic acid) 










Me ester, 92 

71 

3,6*DichlorO'2,5-dimethylbenzene 






71 

165 

171 




sulfonic acid 






1 





72 

6-Aiiiinanaphthalene.|.suironic 


172 4 





165 



Benzoylguanidme 


acid 










salt, 210 II 

73 

4'Bromoben7ene sulfonic acid 

102 3 

170 

215 6 

237 8 

182 3 

76. eth 

166(161) 

119 

183 4 




(88 9) 




1 






74 

5-Bromo-’Z*methylbenzene I 






33 5 

167 





sulfonic acid 









1 


75 

23'Dimethylbenzene sulfonic acid 






47 

167 


! 


76 

5-ChlorO'Z>methyl-3-nitrobenzene 



1 



60 

167 





sulfonic acid 











77 

3-Nitrobenzene sulfonic acid 

48 

146 

222 

222 

193 

64 

167 

126 

166 7 


79 

4.,6-Dichloro-2-niethylbenzene 






43 

168 





sulfonic acid 











80 

4-Chloronaphthalene-2'Sulfonic 






106 

168 



Et ester, 76 9 


acid 











81 

4-Bromo-2-niethylbenzene sulfonic 






50 

168 





acid 











82 

Propane-I^-disulfonic acid 

92, d 





di 45 

di 169. w 

di 129 


Bp 157' \ Di-m- 



With- 









toluidide, 222, Di- 



out 









hydrazide, 105 



melt- 












mg 










83 

Propane-Ul-disulfonic acid 







di 169 70 

151 2, 


Di-(N-ethyl)ani- 










al 


hde, 128 9,dl 

84 

3-Carboxybenzene sulfonic acid 

98 

163 


224 6 


di 20 

di 170 





(3-Suifobenzoic acid) 

{hvd ) 










85 

4-Methyl-2<nitrobenzene 

141 





98 9 

170 



0 -Anisidide, 135 


sulfonic acid 

{anh ) 










86 

2,4-Diinethyl-3-nitrobenzene 

144 





96 

172 





sulfonic acid 

{anh ) 











•Derivative data given m order m p . crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a)Listed in order of increasing m.p. of the corresponding suifonamide* (Continued) 


No 

Name 

Melting 

point, 

‘C 

S-Benzyl 
thiuro 

mum 

salt 

p Tolui 
dinium 
salt 

Am 

hnium 

salt 

0 -Tolui 

dimum 

salt 

Sulfonyt 

chloride 

Sulfon 

amide 

Sulfon- 

antlide 

Sulfon- 

1-naph- 

thylamide 

Miscellaneous 

87 

2,S-Diinethyl-3-nitrobenzene 

128 


135-6 


126 5- 

60 1 

172 3 

143 4 




sulfonic acid 





75 






88 

4>Nltrodiphenylamine-2-sulfonic 






102-4 

173 

164 




acid 











90 

3,4>Dibromobenzene sulfonic acid 

66 5 7 5 





34 

175 






iqnh ) 










91 

4>Chloro-3'*nitrobenzene sulfonic 






40 1 

175-6, 





acid 







yel, al 




92 

3>Amino-4-methylbenzene sulfonic 







176 



N-Acetyl of chlo- 


acid 




i 


i 




ride, 144, N- 
Benzoyl of Chlo¬ 
ride, 196, N- 
Benzoyl, 203 

93 

7-Chloronaphthalene-2-sulfonic 

118 





86 5 

176 



Me ester, 89, Et 


acid « 

{anh ), 
68 









ester, 65 



{tetra- 

hyd) 










94 

4>Bromo-3-nitrobenzene sulfonic 






55 7 

176 7 





acid 











95 

4>Hydroxybenzene sulfonic acid 


169 

202 

170 

192 


176-7 

141 



96 

S-Methylnaphthalene-l-sulfonic 

115 






176-8 





acid 











97 

4-Methylnaphthalene-l-sulfoaic 






81 

177 

158 




acid 











98 

4-Nitrobenzene sulfonic acid 

95(109 


179 80 



80, Igr 

180, 50% 

136 





11 ), 






al 

(171), 





hyg 







al 



99 

3-Cbloro-2-metbylbenzene 

60 72, 





72, pet 

180,w 





sulfonic acid 

72 





eth 







(anh ) 










100 

2,5-Dichlorobenzene sulfonic acid 

93 7 

170 

247-8 

262 3 

250-1 

38 

181(186) 

160 

160 




(>100) 










101 

2,4,5-Trimethylbenzene sulfonic 

112 





61 2 

181 





acid 











102 

8-Aminonaphthalene-2-sulfonic 







181 

146 7 


N-Acetyl deriv of 


acid 










amide, 213, 
Benzoylguanidme 
salt, 214-6 

103 

5-Chloro-4-methyl-2-nitrobenzene 

128 





99 

181 





sulfonic acid 











104 

2,4-Dichlorobenzene sulfonic acid 

86 


204-6 


170-2 

55 

182 




105 

4-Iodobenzene sulfonic acid 






85 

183 

143 



106 

Quinoline-8-$ulfonic acid 

312 





124 

183 4 



Picrate of Na salt, 












226 7, Me ester, 

96, Et ester, 73 

107 

6-Chloronaphthalene-2-su)fonic 






no 5 

183-4 



Me ester, 89, Et 


acid 










ester, 79, Sulfonyl 
bromide, 124 

108 

5-Nitronaphthalene-2-sulfonic 

118-9, 



260 


125 

184,yel 





acid 

yel 










109 

4-Ch)oro-2-methylbenzene 






54 

185 





sulfonic acid 











110 

4-Chloro-2,5-dimethylbenzene 

100 





50 

185 

155 




sulfonic acid 












♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

Name 

Melting 

point. 

S'Benzyl 
thiuro- 

p Toiui 
dintum 



Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon- 

anihde 

Sulfon- 

l-naph- 

Miscellaneous 



X 

salt 

salt 



thylamide 


111 

2-Carboxy'5*methylbenzene 

190 





dr 59 

185 



Nttrrleofthe sul- 


sulfonic acid 

(158), 









fonyl chloride, 67, 



{anh ) 









Igr , NH, salt of 2- 
amide, 186(mono- 
hyd ) 

112 

8*Chloronaphthalene-2-sulfonic 






94 

185-6 



Et ester, 92 


acid 











113 

2-Chloro-5*nitrobenzenc sulfonic 

168-9d 





89-90, w 

185 6,w 





acid 

(hyd) 










114 

2-Broniobenzene sulfonic acid 






5l,eth 

186, w 




115 

2,3-Dichloro-6>methylbenzene 






49 

186 





suifonic add 











116 

2-Methyi-5-nitrobenzene sulfonic 

133 5 


256 7 


256-8 

46 7 

186 

148 




acid 

(di- 


i 





i 





hyd) 










117 

2-Chloro-4-methylbenzene 






46(52) 

186 





sulfonic acid 











118 

3,5-Dichloro-2-methylbenzene 






54 

186 


1 



sulfonic acid 









i 


119 

6-Chloro-3-nltrobenzene sulfonic 

168 9 





90, etli 

186, w 





acid 











120 

2,4-Dimethyl-S-iiitrobenzene 

132 





98 

187(179) 



Sulfonyl fluoride. 


sulfonic acid ' 

1 

(122). 

dll 




i 





109-10 



HNO, 



i 







121 

2-Metliyl-S-nitrobenzene sulfonic 

131 





46 7(44), 

187 

148 




acid 






etPi -pet 
eth 





122 

4-Cbloronaphthalene-l-sulfonic 

130 3d 



145-6 

151 

95 

187 

145-6 

162 

Me ester, 83, Et 


acid 










ester, 104 

123 

8-Iodonaphtbalene-l'Sulfonic acid 






115 

187 

140 



124 

2,4-Dianiinobenzene-l,5-disulfonic 




j 


275 

187 

236 




acid 









1 


125 

2,6-Dicbloro-3-methylbenzene 


1 




195 

188 


1 



sulfonic acid 











126 

4-Nitronapbtbalene-l-sulfonic 






99 

188 





acid 

1 










127 

2-Clilorobenzene sulfonic acid 

1 





28 5, eth 

188 




128 

5-Methylnaphthalene-2-sulfonic 






120-2 

188 9 

248-50 




acid 






1 





129 

Phenanthrene-3-sulfonic acid 

175 6 


222 



110-1 

190 



Me ester, 119-20, 


j 

1 

(anh ), 
120-1 
(mono- 
hyd\ 
88-9 





(108) 




al , Et ester. 107 8 



(di- 












hyd) 










130 

2,4>Dibroinobenzene sulfonic acid 

110 





79,eth 

190 






{anh ) 










131 

8-Nitronapbthalene-l.sulfonic 

115 





165 d 

190 5-1 5 

178-8 5 




acid 

(in- 












hyd) 










132 

4-Methylbenzene-2»4-disulfonic 

Oil 


277 d 

di 189 

170-1 

54(56), 

d! 190 5-1 

189 




acid 






eth 





133 

3y5-Dlchloro-4-inethylbenzene 






69 

191 





sulfonic acid 











134 

2,5-Dlmethyl4MniCrobenzene 

145 


158 5-9, 


143-5, 

110 , eth - 

192, 50% 

182, bl, 




sulfonic acid 

{anh ) 


al 


50% 

pet -eth 

al 

al 









al 







* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

Name 

Melting 

point, 

•c 

S-Bcnzyl 

thiuro- 

nium 

salt 

/>-To!ui 

dmium 

salt 

Am 

limum 

salt 

0 Tolui- 
dinium 
salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon- 

anilide 

Sulfon- 
1 naph- 
thylamide 

Miscellaneous 

135 

Quinoline-6-sulfoiiic acid 






91 

192 




136 

3,4-Dicarboxybenzene sulfonic 

138-40 





167-70d , 

192- 





acid (4-suirophlhaIic acid) 

{mono- 

hyd) 





eth 

200 d ,w 




137 

2-Nitrobenzene sulfonic acid 

70(85) 





69 

193 

115 



138 

Phenanthrene-9-$ulfonic acid 

174 


235 



127 

193 4, al 



Me ester, 106, me 



{anh ) 









al , Et ester, 108, 



134 









al 



(hyd) 










139 

2-Carboxybenzene sulfonic acid 

68 9 

206 

197 

165 

127-8 

79, pet 

C 193-4 

194 5 




(2-Sulfobenzoic acid) 

(hyd ), 


(200) 



eth 40, 

{anh ), 






134 





eth 

5 153 4, 






{anh ) 






si htng 




140 

4-Bronionaphthalene-]-5ulfonic 






87 

195 





acid 











141 

2,5-Dibroniobenzene sulfonic 

128 





71, pet 

195, al 





acid 

{anh ) 





eth -eth 





142 

7-Methylnaphthalene-l-sulfonlc 






96 

195-6 

162 4 




acid 











143 

5-Fluoronaphthalene-l-5ulfonic 

105 6 





122-3 

196-7 



Me ester, 118, eth 


acid 











144 

Acenaphthene-3-sulfonic acid 




284 6 


113-4 

196-9 



Me ester, 122-3, Et 












ester, 137-9, Igr 

145 

2,5-Diinethyl-4Hiitrobenzene 

140 


143 5 


143 5 

75 

197-8 

131 




sulfonic acid 



45 


4 5 






146 

8-Chloronaphthalene-l-«ulfonic 






101(96 8) 

197 6 



Me ester, 70, Et 


acid 










ester, 67-8 

147 

4-Chloro-3-methyl-5-nitrobenzene 






52 

201 





sulfonic acid 











148 

5-Amino-2-bydroxybenzene 

100 






202 

159 


Pyridine salt of 


sulfonic acid (4-Aminophenol- 

(anh ) 









0,N-diacetyl 


2 -sulfonicacid) 










deriv , 143-4 

149 

4-Nitrobenzyl sulfonic acid 

71 





90 

204 

220 



150 

Antbracene-l-sulfonic acid 






90 

205 




151 

6-Methylnaphthalene-2-5ulfonic 






97 8 

205 6 





acid 











152 

4-lodonaphthalene-l-sulfonic 






124(121) 

206(204) 

136 




acid 











153 

4-Fluoronaphthalene-l-sulfonic 

100 





86 ,chi 

206 

144 


Et ester, 93 


acid 











154 

4-Aniinonaphthalene-] -sulfonic 


195 





206 



N-Acetyl denv of 


acid (Naphthionic acid) 










amide, 241 N- 
Acetyl denv of 
anilide, 231 

155 

4-Aniino-2-nitrobenzene sulfonic 






59-60 

206 7 





acid 











156 

Retene-6-sulfonic acid 

121-3 





146-7 5 

206 7 5 



Me ester, 117 9, 












Et ester, 114 5 

157 

2,6-Diniethyl-4-hydroxybenzene- 






119 

208 

207 




lp3-disulfonicacld 











158 

4-(N-niethylaniino)benzene sulfonic 

244 5d 






210-1 



N-4-Toluenesulfonyl, 


acid 










benzidine salt, 255 

159 

6-Chloronaphthalene-l -sulfonic 






70 

214 



Et ester, 114-5 


acid 











160 

l-Nitronapbtbalene-2-sulfonic 

105, 



(202) 


120 -1, 

214, 50% 

202 




acid 

grn 





pink, bz - 
pet eth 

at 




161 

2,5-Dichlorobenzene-l,3'^i$ulfonlc 






114 

215-7 





acid 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 




i 

No 

Name 

Melting 

point, 

X 

S-Benzyl 
thiuro- 

nium 

salt 

p-Tolui 

dmium 

salt 

Am 

linium 

salt 

o-Tolui- 

dinium 

salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon- ! 
anilide 

Sulfon 

I naph- 
thylamide 

Miscellaneous 

162 

5-IV1ethylbenzene-l,3-disulfonic 






94,eth 

216, w 

153, al 




add 











163 

Naphthalene-2-sulfonic add 

91, hyg 

190 1 

221 

269 

213 

76(79) 

217(213) 

132 



164 

4-Acetamidobenzene->]-sulfonic 







218 


215 



add 








1 



165 

5-Animonaphthaiene-2-sulfonic 


191 





218 9d 

127-8 


N-Acetyl, 238-9 


add 











166 

8-Nitronaphthalene-2-sulfonic 

135-6 





169 

223, 228 

172-3 




add 

(hyd) 










167 

5-Chlorobenzene-] 3-di$ulfonic 






106 

224 





acid 











168 

2-Methylbenzene-l,4'disulfomc 






98,bz - 

di 224 

di 178 




acid 






pet eth 





169 

4-Carboxy-3-nitrobenzene sulfonic 

111 





di 160 

di 226, 





add 

( + 2i- 






mono-S 






H,0) 






192 




170 

S-Chloronaphthalene-l-sulfonic 






95 

226 

138 


Me ester, 89, Et 


add 










ester, 46 Sulfonyl 
bromide, 110 

171 

3,4-Di-iodobenzene sulfonic acid 

122 5, 





82, bz - 

227, aq 



Me ester, 93, al, 



after 
drying 
at 100 





pet eth 

al 



Et ester, 82 5, a! 

172 

2,4,6-Tribromobenzene sulfonic 

64 





64 

228 

220-2 




acid 











173 

4'-Nitrobiphenyl-4-suifonic acid 






178 

228 




174 

3,4-Dichloro-2-methyibenzene 






52 

228 





sulfonic acid 











175 

Benzene-1 ^Hlisulfonlc add 


214 




63 

229 

148 50 

245 

Alkali fusion — 












resorcinol, 110 

176 

BiphenyM-sulfonic add 






115 

230 

125 



177 

2,4-Di-iodobenzene sulfonic add 

162 





77 8 

230 



Me ester, 78, al , 



{anh ) 









Et ester, 57, al 

178 

]-Ethoxybenzene-2,5-disulfonic 






di 106-8 

d! 233 





add 











179 

Methane disulfonic acid 






8 , b p 

di 233 

di 


Bp 220-70"’-'*d 


(Methionic acid) 






133'“ 


192-3 



180 

3y5-Dinitrobenzene sulfonic acid 






99,chi - 

235,w ,al 











Igr 





181 

4-Aniinobenzene-13-disulfonic 

120 d 






di 235 





acid (AniIine-2,4-disuironic 
acid) 











182 

5-Iodonaphthalene-l-sulfonic acid 






114 

236(239) 




183 

5-Nitronaphthalene-]-$ulfonic acid 




265 


113 

236 

123 


Me ester, 117 8, 












chi 

184 

4-Carboxybenzene sulfonic acid 

94 

213 





di 57 

di 236 

di 252 



(4-Suirobenzoic acid) 

(hd ), 
260 












{anh ) 










185 

1 2y3~Dichloro-4-methylbenzene 






41 

237 





sulfonic acid 











186 

6-Hydroxynaphthalene-2-sulfonic 

167 

217 

248 

264 

208 


237 

161 




1 acid 

{anh ), 
129 

(207) 











(hyd) 










188 

4-Methylbenzene-l ,2Hlisulfonic 






109-11, 

237 9 

190, al 




add 

1 






bz -pet 
eth 

j 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

! 

Name 

Melting 

point 

"C 

S-Benzyl 
thiuro- 

nium 

salt 

o Tolut 
dinium 
salt 

Ani- 

linium 

1 salt 

/2-ToIui- 

dinium 

salt 


Sulfon 

amide 

Sulfon- 

anilide 

Sulfon- 
1 naph- 
thylamide 

Miscellaneous 

189 

4y5-Dimethylbenzene-13' 




1 


79, yel, al 

239 

200, al 




disulfonic acid 











190 

4-Hydroxybenzene-13-disulfonic 

>100d 





di 89 

di 239 

di 205 




acid (Phenol-2,4-disulfonic acid) 











191 

4--Methoxybenzene-13*disulfonic 






86 

240 

209 




acid 











192 

d-Acetamidonaphthalene-t-sul- 



232 3 

231 2 



241 

231 




fonic acid (Acetylnaphthionic 
acid) 











193 

Naphthaiene-2,7’<lisulfonic acid 


212 

299 

251-2 

238 

158(162), 

242 











bz 





194 

5-Nttrobenzenc>l3-disuironic acid 






d, 97 8 

di 242 




195 

2,4,6-Trimethylbenzene-i3' 






di 125 

di 244 

di 




disulfonic acid (Mesitylene 
disulfonic acid) 








150-1 



196 

23y4,6-Tetrabroniobenzene 






96 5 

ca 245d 





sulfonic acid 











197 

4«6-Diinethylbenzene-l,3< 1 







249, w 

195, 




disulfonic acid 






eth 


50”„al 



198 

l-Chloronaphthalene-2-$uifonic i 

130 3 d 





84-5 

250 

171 2 

i 

Et ester, 104 


acid ^ 

{anh ) 










199 

Azobenzene-4«4'-disulfonic acid 

169 d 





di 222 

di 250 d 






(anh ) 










200 

Phenanthrene-2-sulfonic acid 

150 


291 



155,ac a 

253-4, al 

157 8 


Me ester, 101-2 












(96-8), Et ester, 

89, yel br, al 

201 

Benzene-1 s2-disulfomc acid 


206 




143 

254 

241 


Imide, 186 

202 

2-A mino-5-methylbenzene-l ,4* 

d at 290 





di 156, 

di 257, w 

di 




disulfonic acid 






chi 


196-7, 
aq al 



203 

5-Aminonaphthalene-]-$ulfonic 


179 





259-60 

171 


N-Acetyl deriv of 


acid (Laurent’s acid) 









i 

aniline salt, 344 

204 

2 -Methylbenzene- 13 -disulfontc 






88, bz 

>260 

162, al 




acid 











205 

Anthracene-2-$ulfonic acid 






122, yel, 

261 

201 


Me ester, 157, yel , 








tol 




Et ester, 160. 
Phenylhydrazide, 
210 

206 

Anthraquinone-2-sulfonic acid 


211 

308 

309 


197, pa 

261, yel , 

193, 


Me ester, 123, Et 








yel , bz 

ac a 

yel -br 


ester. 125 

207 

7-Nitronaphthalene-l-5ulfonic 







261 2 





acid 











208 

Azoxybenzene-33 -disulfonic acid 

126 





138 

273 




209 

Naphthalene-1,d-disulfonic acid 






160(166) 

273, w,al 

179 



210 

4,6-Dichlorobeirzene-13’disulfonic 






123 

276 





acid 











211 

Benzidine-2,2'-disulfonic acid 






Hydro¬ 

chloride, 

205 

278 




212 

9,10-Dichloroanthracene-2- 




1 


221 

279 

248 




sulfonic acid 











213 

4-Nitronaphlhaleiie-2,7.slisiilfonic 






di 140 1 

di 286-7 





acid 











214 

Benzene-1,4-disulfonic acid 






131(139) 

288 

249 



215 

Azobenzene-3,4'-disuifonic acid 






di 123 5 

di 288 




216 

Naphthalene-13’disulfonic acid 






di 137 5 

di 292 3 




217 

2,5-Dimethylbenzene-l 3* 






81,lgr 

295, al 

174, al 




disulfonic acid 











218 

Naphthalene-1,6-di$ulfonic acid 

125 

81 

314-5 

298-9 

323 4 

129, bz 

297-8 






(anh ) 











•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 


No 

Name 

Melting 

point 

•c 

S-Benzyl 
thiuro 

mum 

salt 

p Tolui 
dinium 
salt 

Ant 

linium 

salt 

o Tolui 
dinium 
salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 


Sulfon 

1 naph 
thylamide 

Miscellaneous 

219 

Naphthalene-1,7-disulfonic acid 






di 123 

di 298 












300 




220 

BiphenyM,4 -disulfonic acid 

72 

171 

330 



203 

300 




221 

Naphthalene-2,6-di$ulfonic acid 


256 




225, bz 

305 




222 

Azobenzene-3,3 -disulfonic acid 






166 

305 




223 

Naphthalene-I.S-disulfonicacid 

240 5 

257 




di 183 

di 310 

di 249 


Di-Me ester, 205, 



{anh ) 

(251) 





(>340) 



chl 

224 

Benzene-1,3,S-lrisulfonlc acid 

>100 





in 18? 

m 310 5 

in 237 


Tri-Et ester. 147, 












bz 

225 

Anthracene-1,S-disulfonic acid 






dt 249, 


di 293 










pa yel 

yel 




226 

Anthracene-1,8-di$ulfonic acid 






225 yel , 

333 

224 








1 


bz 





227 

Anthraquinone-l,8-disulfonic 

293 4 





222 3, 


237 8, 




acid 






yel 


yel, 










PhNOj 


PhNO, 



228 

Anthraquinone-l,S-disulfonic 

310-1 





265-70, 


269 70, 




acid 

(hyd ), 





yel , 


red- 





ye I 





PhNO; 


yel , 
PhNO^ 




♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
b) M.p. of the amide deriv. not available; listed in order of increasing m.p. of the corresponding anilide deriv.* 


No 

Name 

Melting 
point, "C 

S-Benzyl 
thiuron- 
lum salt 

p-Tolui- 

dinium 

salt 

Ani- 

hnium 

sail 

o-Tolui- 

dinium 

salt 

Sulfonyl 

chloride 

Sulfon¬ 

amide 

Sulfon 

anilide 

Sulfon- 

l-naph- 

Ihylamide 

Miscellaneous 

1 

Ethane-1,2-di$ulfonic acid 

104 

201 2 

270 d 

270, w 


di 95 


69 


m-Toluidide, 230, Di- 












Et ester, 77, eth 

2 

Vinylsulfonic acid (Ethylene- 


145 6,w 




bp 118 


71,b p 


Bp l35^nU 


sulfonic acid) 






20250 


174' 


1 4505 

3 

Phenol-O-sulfonic acid 

145(hyd ) 


124-5 

165 




126 5-7 5 



4 

8-Aminonaphthalene-l-sul- 


300 






139 40 


Anilinium salt of N- 


fonic acid (Pen acid) 










acetyl deriv , 273 

5 

3,5-Dimethyl-2-hydroxyben- 

121 5d 







142 3 


Chloride of 0-acetyl 


zene sulfonic acid 










deriv , 62, pet eth , 
Methylanilide, 111 2 

6 

Benzophenone-2-5ulfonic acid 






96-7 


143 5 



7 

7-Hydroxynaphthalene-l ,3,6- 






196 


152-5 




trisulfonic acid 











8 

l-Hydroxynaphthalene-2-sul- 

>250 

169 






0-acetyl 


0-acetyl deriv of/>- 


fonic acid 








deny , 


toluidide, 135-6 

1 




i 





157-8 



9 

2-Hydroxynaphthalene-l,6- 






di III 


di 191 




disulfonic acid 











10 

Anthraquinone-2,7-disulfonic 






di 186, 


di 192 




acid 


i 




chl 






1 






eth 





12 

7.Hydroxynaphthalene-l,3- 
disulfonic acid (G-Acid) 


228 

294 


271 

161-2 

1 

195 



13 

7.Hydroxynaphthalene-I.sul- 
fonic acid (Bayer Acid) 


218 

232 

240 

242 



195 



14 

4-Hydroxynaphthalene-I-sul- 

170,r h 

103 

196 

186 7 




199-200 


2-Naphthylamide, 204 


fonic acid (N W-Acid) 











15 

S-H yd roxy naphthalene-1 -sul- 

ll0-2d 







201 


Chloride of 0-acetyl 


fonic acid 










denv , 129 

16 

2-Hydroxynaphthalene-3,6- 
disulfonic acid (R-Acid) 


233 

250 

254 

257 



202 



17 

Anthraquinone-l-sulfonic 

218 

191 


284 


216 8, 


214, 


NHj — l-Aminoan- 


acid 






y€l, 


gold- 


thraquinone, 252 








PhNOj 


yel 


(243) 

18 

Anthraquinone-l,6-disulfonic 

215 7, 





197 8, 


111 8, 




acid 

■ gold, ac a 





yel, 


yel, 










PhNOj 


cl -bz 


j 

19 

2-Hydroxynaphthalene-l,5- 






di 177 


di 231 




disulfonic acid 











20 

2-Hydroxynaphthalene-l,7- 



219 



169 


233 




disulfonic acid 











21 

Anthraquinone-l,7-disulfonic 

\\20 {hyd) 





231-2, br- 


237 8, 




acid 






yel , 


yel, 










PhNOj 


cl -bz 



22 

Anthraquinone-2,6-disulfonic 






di 250, 


di 321 




acid 






yel , 
cl *bz 






’Derivative data given in order m p , crystal color, solvent from uhich crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII 

The mam derivatives of the sulfonic acids are obtained by converting them to the corresponding sulfonyl 
chlorides Hence sulfonic acids and sulfonyl chlorides are often identified through the same derivatives 

Sulfonyl chloride 

RSOjNa + PCI 5 ^ RSO 2 CI + POCI 3 + NdCl 

Sulfonyl 

chloride 

From the sulfonic acid or its sodium or potassium salt with phosphorus pentachloride without solvent 
For directions and examples see Cheronis, p 638. Linstead, p 89, Shrmer, pp 268, 270. Vogel, p 553. 
Wild, p 161 

Sulfonamide * 

RSOjNa ^ RSO 2 CI —RSO 2 NH 2 

Sulfonyl Sulfon 

chloride amide 

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution 
For directions and examples see Linstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161 
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate 
See Cheronis, p 639 

Sulfonanilide * 


C 6 H 5 NH 2 

RSOsNa ^ RSO 2 CI —^ RSO 2 NHC 5 H 5 + NdCI 

NaOH 

Sulfonyl Sulfonanilide 

chloride 

From the sulfonyl chloride (prepared from the acid), amime. and sodium hydroxide 
For directions and examples see Linstead, p 89, Wild, p 161 
From the sulfonyl chloride and aniline 
See Vogel, p 553 

Sulfon-p-toluidide * 

fl-CH3C6H4NH2 

RSOjNa ^ RSOjCf — -^ RSO 2 NHC 6 H 4 CH 3 -P + NaCI 

NaOH 

Sulfonyl Sulfon /i-toluidide 

chloride 

From the sulfonyl chloride, p-toluidine and aqueous sodium hydroxide 
For directions and examples see Vogel, p 553 

Sulfon-1-naphthylamide * 

I-C 10 H 7 NH 2 

RSOjNa ^ RSO 2 CI -^^ RSO 2 NHC 10 H 7 -I + NaCl 

Sulfonyl Sulfon-I- 

chloride naphthylamide 

From the sulfonyl chloride (prepared from the acid) and l-naphthylamine m benzene 
For directions and examples see Cheronis, p 639 

S-Benzylthiuronium salt * 

RSOjNa + [C 6 HsCH 2 SC(NH 2 ) 2 rcr — (C 6 H 5 CH 2 SC(NH 2 ) 2 l^ RSO 3 ' + NaCl 

S-Benzylthiuronium chloride S-Benzylthiuronium sulfonate 

From the sodium, potassium or ammonium salt of the sulfonic acid and S-benzylthiuronium chloride in 
water 

For directions and examples see Cheronis, pp 635, 636, Linstead. pp 15,89 Shrmer. p 269, Wild, pp 149, 
159, E Chambers and G. W Watt, y Org CAem , 6, 376 (1941), E Campaigne and C M Suter, J Amer 
Chem 5oc , 64, 3040 (1942), S Veibel, 3 Amer Chem Soc ,61, 1867(1945) 

'Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 

369 


Copyright 1967 by CRC Press, Inc. 


EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued) 


From sodium or potassium sulfonate and S-benzylthiuronium chloride in alcohol 
See J J Donleavy,y Amer Chem 5oc , 58, 1004 (1936) 

Anihniunt salt * 

RS 03 Na + C 6 H 5 NH 2 + HCl — [C 6 H 5 NH 3 ]"^ RS 03 ” + NaCl 

Anilinium sulfonale 

From the sodium or potassium salt of the aeid, aniline and hydroehlorie aeid in water 
For directions and examples see Cheroms, p 637,0 C Dermer and V H Dermer, 7 Org Chem ,1, 581 
(1942) 

p-Tolmdinmm salt * 

RS 03 Na + /)-CH 3 C 6 H 4 NH 2 + HCl ^ [/)-CH 3 C 6 H 4 NH 3 l"^ RS 03 " + NaCl 

p Toluidinium sulfonate 

From the sulfome aeid and p-toluidine 

For directions and examples see Shriner, p 269 

From the sodium, potassium or ammonium salt with p-toluidine or p-toluidine hydroehloride in water 
See Shriner, p 269, Vogel, p 555, O C Dermer and V H Dermer, J Org Chem , 7, 581 (1942), A D 
Barton and L Young, y Amer Chem 5oc , 65, 294 (1943) 

From the sodium, potassium, feme or barium salt (after boiling with sulfurie aeid) with p-toluidine and 
hydroehlorie aeid 

See Cheroms, p 637, Fieser, 7 Amer Chem 5oc , 51, 2460 (1929) 
o-Toluidinium salt * 

RS 03 Na + 0 -CH 3 C 6 H 4 NH 2 + HCl — I 0 -CH 3 C 6 H 4 NH 3 ]* RS 03 ‘ + NaCl 

o-Toiuidinium sulfonate 

From the sodium or the potassium salt of the sulfonic acid with o-toluidine and hydrochloric acid in water 
For directions and examples see Cheroms, p 637,0 C Dermer and V H Dermer, y Org Chem,7,5i\ 
(1942) 

Phenylhvdrazinium salt * 

RSO 3 H + C 6 H 5 NHNH 2 — [C 6 H 5 NHNH 3 ]^RS 03 ' 

Phenylhydrazimum 

sulfonale 


From the sulfonic acid with phenylhydrazine in water-alcohol 

For directions and examples see Wild, p 159, P H Latimer and R W Bost, y Amer Chem 5oc , 59, 2500 
(1937) 

Phenols by KOH fusion 

ArSO,Na + NaOH —> ArOH + Na 2 S 03 
Phenol 

By fusion of the sodium arylsulfonate and sodium hydroxide in a niekel erueible 
For directions and examples see Vogel, p 552 

By fusion of the sodium arylsulfonate, potassium hydroxide and zine dust 
See Linstead, p 89 


•Derivatives recommended for first trial 

warning This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXni. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* 


No 

Name 

Melting 
point °C 

Sulfonic 

acid 

Amide 

Anilide 

t Naph 
thyl 
amide 

Salts of the corresponding acid 

Miscellaneous 

S Benzyl 
thiu 

ronium 

p-Tolui 

dme 

Aniline 

0 Tolui- 
dine 

1 

Methanedisulfonyl chloride 

8 

bp 220 

233 

192-3 






Bp 133"’ 




70'' "d 









2 

2-Ethylbenzenesulfon>l chloride 

11 7 


100 








3 

3>IVIethylbenzenesulfonyi chloride 

12 


108, al 

96 








(Toluene-3-sulfonyl chloride) 











4 

4-Ethylbenzenesulfonyl chloride 

12 


no 







N-Xanthylsulfon 












amide 196 

5 

Benzenesulfonyl chloride 

14 5 

43 4 

156, 153 


170 1 

148 

205 

240 

176 

N-Xanthylsulfon- 




(mono- 








amide, 200 




hyd ) 66 












(anh ) 









6 

Heptane-1-sulfonyl chloride 

16 


75 








7 

2,6-Dlchloro-3-fnethyibenzene- 

19 5 


188 









sulfonyl chloride 

1 










8 

3-Carboxybenzenesuifonyl 

20 

98 (hyd). 

di 170 



163 

224 6 



The m p IS that of 


chlonde 


148(anh ) 








the 1,3-dichloride 

9 

3,4-Dichlorobenzenesuifonyl 

224 19 


140 135 


i 



i 




chloride 











10 

5-Chloro-2-methylbenzenesulfonyl 

24 


145, aq al 




i 





chloride 1 











II 

245-Dimethylbenzenesuironyl 

24 6 

48 (anh ) 

148 



184 




N-Xanthylsulfon- 


chloride 


86 (hyd ) 








amide, 176 

12 

2-Chlorobenzenesulfonyl chloride 

28 5 


188 








13 

2-Phenyle(hane-l-sulfonyl chloride 

33 

91 

122 

77 







14 

S-Broino-2-methylbenzenesuironyl 

33 5 


166 7 









chloride 











15 

2,4-Dime(hylbenzenesulfonyl 

34 

62(h\d ) 

no 









chloride 











16 

3,4-Dibroinobenzene$ulfonyl 

34 

66 5 7 5 

175 









chloride 


(anh ) 









17 

1 2,4y6-Trichlorobenzenesu)fonyl 

35 40 


210 2d 









chloride 



! 








18 

4-IVIethyl-3-nitrobenzene$ulfonyi 

36 

92, hyg 

144 5 

109 

153 

! 

130-1 


28 



chloride 











19 

4-Eluorobenzenesulfonyl chloride 

36, 30 


125 








20 

3-Ethoxybenzenesulfonyl chloride 

38 


131 






1 


21 

3-Chioro-4-inethylbenzenesulfonyl 

38 


134 

96 








chloride 









1 


22 

2y5-Dichlorobenzenesulfonyl 

38 

93-7 

181 

160 

160 

170 

247-8 

262 3 

250 1 



chloride 











23 

2,6-Dimethylbenzenesulfonyl 

39 

98 

113 96 

1 








chloride 











24 

4-E(hoxybenzenesulfonyl chloride 

39 


150 








25 

4-Chloro-'3-nitrobenzene$ulfonyl 

40 1 


175 6 









chloride 

60-2 


yel al 








26 

2^-Dichloro-4-methylbenzene' 

41 


237 









sulfonyl chloride 











27 

4,6-Dichloro-2-niethylbenzene' 

43 


168 









sulfonyl chloride 











28 

3^-Dimethyibutane-l-«ilfonyl 

43 4 


96 7 









chloride 











29 

Propane-l,3-disulfonyl chloride 

45 

92d 

169, w 

di 125 






Di-w-toluidide 222 

30 

2-Chloro-4>inethylbenzenesulfonyl 

46, 52 


186 









chloride 











31 

lndane-5-sulfonyl chloride 

46-7, eth 

92 

135 5-6, 

129, al 







32 

2-IVlethyl-5-nitrobenzenesulfonyl 

46-7 

133 5 

186 

148 



256-7 


256-8 

Bp 183 5"' 


chloride 


( + 2H,0) 









33 

2^-Diniethylbenzenesulfonyl 

47 


167 









chloride 












^Derivative data given in order m p , crystal color, solvent from which crystallized 


381 

C opyright 1967 by CRC Press, Inc. 



TABLE XXlll. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasimg m.p.)* (Continued) 




— 

— 

— 



Salts of the corresponding acid 









No 

Name 

Melting 
point “C 

Sulfonic 

acid 

Amide 


S Benzyl 
thiu 

ronium 

/j'ToIui 

dine 

Aniline 

o-Tolui 

dine 

34 

4-Bromo-3-methylbenzenesulfonyi 

chloride 

50 


146 







35 

3-Methyl-4-nitrabenzenesulfonyl 

50 


133 5 








chloride 










36 

4-BromO’2‘methylbenzenesutfonyl 

50 


168 








chloride 










37 

4-Chloro-2,5-diniethylbenzene' 

50 

100 

185 

155 







sulfonyl chloride 










38 

2-Broniobenzenesulfonyl chloride 

51, eth 


186 w 







39 

3,4-Dichloro-2-methylbenzene' 

51 2 


228 








sulfonyl chloride 










40 

3,4-Dimethylbenzenesulfonyl 

52 

64 55 

144 



208 





chloride 










41 

4-Chloro-3-methyl-5-nitrobenzene- 

52 


201 








sulfonyl chloride 










42 

4-Chiorobenzenesulfonyl chloride 

53 

69 93 

144 

104 

190 

175 

208-10 

222 3 

163 4 

43 

Indane-4-sulfonyl chloride 

53 3 5 


118 9,w 







44 

4-Methylbenzene-l ,3-disulfonyl 

54 46 


di 186 7 

189 







chloride (Toluene-2,4-disulfonyl 
chloride) 



191 







45 

4-Chloro-2-methyibenzenesuifonyl 

54 


185 








chloride 










46 

3,5-Dichloro-2-methylbenzene' 

54 


186 








sulfonyl chloride 










47 

Hexadecane-l-sulfonyl chloride 

54 

54 

97 







48 

2,4-Dichlorobenzenesuironyl 

55 

86 

182 




204 6 


170-2 


chloride 










49 

4-Broino-3-nitrobenzenesuironyl 

55 7 


176 7 








chloride 










50 

2,4,6-Trimethylbenzenesuironyl 

56 

78 

142 

109 







chloride 










51 

2-Chloro-5'methylbenzenesuironyl 

56 


156 

229 30 5 







chloride 










52 

2,6-Dichlora4>methylbenzene- 

56 


154 5 








sulfonyl chloride 










53 

4'Carboxybenzenesulfonyl chloride 

57 

94 (hyd ). 

di 236 

di 252 









260 (anh ) 








54 

Tetralin-^-sulfonyl chloride 

58 


135 

155 6 






55 

3-Methyl-2-nitrobenzenesulfonyl 

58 5 


163 5 








chloride 










56 

5-Carboxy-2-inethylbenzenesul- 

59 

190,158 

185 








fonyl chloride (4-Toiuic acid-2- 
sulfonyl chloride) 


(anh ) 








57 

4-Amino>3'nitrobenzenesulfonyl 

59-60 


206-7 








chloride (2-Nitroaniline-4- 
sulfonyl chloride) 










58 

5-Chloro-2-niethyl-3-nitrobenzene- 
sulfonyl chloride 

60 


167 







59 

3--Bromo^'methylbenzenesulfonyl 

60 


151 








chloride 










60 

2,5-Dimethyl-3-nitrobenzene- 

61 

128,200 

173 

143 4 



136 




sulfonyl chloride 










61 

2,4,5-Trimethylbenzenesulfonyl 

61 

112 

181 








chloride 










62 

Benzene-l3-disulfonyl chloride 

63 


229 

148 50 

245 

214 




63 

4-Chloro-3-methylbenzenesuifoiiyl 

63 


128 

92 



■ 

■ 

■ 


chloride 



_ 



_ 

■ 

Hi 

■1 


Miscellaneous 


Bp 140 1 


Them p is that of 
the 1,4-dichIoride 


The m p IS that of 
the 1,5-dichlonde 


N-Xanthylsulfon- 
amide, 170 Aik 
fusion —► resor¬ 
cinol, 110 


* Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point ’C 

Sulfonic 

acid 

Amide 

Anilide 

1 Naph¬ 
thyl 
amide 


Miscellaneous 

S-Benzyl 

thiu 

ronium 

/>-Tolui- 

dine 

! 

Aniline 

0 Tolui- 
dine 

64 

7-Methylnaphthalene-2-sulfonyl 

63 4 


163-4 





! 




chloride 











65 

2,4,6-Tribromobenzenesulfonyl 

64 

64 

228 

220-2d 








chloride 











66 

3>Nitrobenzene$iilfonyl chloride 

64 

48 

167 

126 

166 5 

146 

222 

126 5- 

193 


67 

2,3y4-Trichlorobenzenesulfonyl 

64-5 


227-30 









chloride 











68 

3'Broinocainphor-lO-sulfonyl 

65 

47 5 

156 






1 



chloride 











70 

2>Ethoxybenzenesulfonyl chloride 

65 6 


163 j 

158 







71 

d'MethoxyO-nitrobenzenesulfonyl 

66 


146 3 






1 



chloride 











72 

D-Camphor'10'Sulfonyl chloride 

67 

193 

132 

121 88 







73 

2-Methyibenzenesulfonyl chloride 

68 

57 

156 3 i 

136 


170 

203-4 

218 


N-Xanthylsulfon- 


(Toluene-2-sulfonyl chloride) 










amide. 182 3 5 

74 

Naphthalene-1-sulfonyt chloride 

68, 66 

90 

150 

112 152 


137 

181 

183 

237 


75 

4-Methylbenzenesulfonyl chloride 

69 

104 5 

138 5 9 1 

103 

157 

I8I-2 

198 

238 

190 



(Toluene-4-sulfonyl chloride) 

1 


(anh ), 












105 i 












( + 2H;0) 








76 

2-Nitrobenzenesulfonyl chloride 

69 

70 83 

193 

115 







77 

3,5-Dichloro-4-methylbenzene- 

69 


191 









sulfonyl chloride 











78 

2,4-Dimethoxybenzenesulfonyl 

70 


167 









chloride 











79 

6-Chloronaphthalene-l-suironyl 

70 


214 









chloride 











80 

3,4-Dimethyl-5-nitrobenzenesul- 

70 


180 ' 









fonyl chloride 



i 








81 

2y5-Dibromobenzenesulfonyl 

71 

128 (anh ) 

195 









chloride 











82 

3,6-Dichioro-2,5-dimethylbenzene- 

71 


165 , 

171 








sulfonyl chloride 











83 

3-Chloro-2-niethylbenzenesuifonyl 

72, pet 

60-72 

180, w 






! 



chloride 

elh 










84 

4-Methoxynaphthalene-2-sulfonyl 

75 


157 

145 








chloride 











83 

2-Chloronaphthalene-l-sulfonyl 

75 


153 

1 








chloride 











86 

4-Chloro-2-nltrobenzenesulfonyi 

75 

82 

164,237 

138 






Phenylhydrazide 


chloride 







1 



151, Ph ester, 82 

87 

2,5-Diniethyl'4-nitrobenzene- 

75 

140 

197-8 

131 



143 5 


143 5 



sulfonyl chloride 

1 






4 5 


45 


88 

4-Broniobenzenesulfonyl chloride 

76, eth 

88 90 

166, 161 . 

1)9 

183 5 

170 

215 5 

237-8 

182-3 


89 

Naphthalene-2-sulfonyl chloride 

76,79 

91,hyg , 

217,213 

132 


190 1 

221 

269 

213 




1 

122 





i 




90 

6-Bromonaphthalene-l'Suifonyl 

77 


217 









chloride 



1 








91 

2,4-Di-iodobenzenesulfonyl 

77-8 

167 (anh ) 

230 







Me ester, 78, al , 


chloride 

i 









Et ester, 57, al 

92 

2-Carboxybenzenesulfonyl chloride 

79, pet 

68 9 (hyd ), 


194-5 


206 

196 

165 

127-8 

The m p IS that of 



eth 

134 (anh ) 





200 



the 1,2-dichIoride 

93 

2,4-Dibromobenzene$ulfonyl 

79, eth 

110 (anh ) 

190 









chloride 











94 

4y5-Dimethylbenzene-l ^'disul- 

79, yci ^ 


239 

200,al 








fonyl chloride 



] 









•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 








1 

Salts of the corresponding acid 


No 

Name 


Sulfonic 

acid 

Amide 

Anilide 

S Benzyl 
thiu 

ronium 

/»-Tolui 

dine 

Aniline 

o-Tolui- 

dine 

Miscellaneous 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

in 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

4-Nkrobenzenesulfonyl chloride 

6- [Vlethoxynaphthalene>l-sulfonyl 
chloride 

2.5- Diinethylbenzene-l^-disuN 
fonyl chloride 

4.6- Dichloro-2,5‘<limethylbenzene> 
sulfonyl chloride 

4>IV1ethylnaphthalene-l-sulfonyl 

chloride 

3.4- DModobenzenesuironyl 
chloride 

3- Chloro-4'niethoxybenzenesul- 
fonyl chloride 

7- Methoxynaphthaiene-2-sulfonyi 
chloride 

2>Methylnaphthaiene-l-sulfonyi 

chloride 

1- Chloronaphthalene-2-sulfonyi 
chloride 

4- Iodobenzenesulfonyl chloride 
4-Ethoxynaphthalene-2'Sulfonyl 

chloride 

4.5- Dichloro-3-methylbenzene- 
sulfonyl chloride 

4-Methoxybenzene>l,3-disulfonyi 

chloride 

4-Fluoronaphthaiene-l-sulfonyl 

chloride 

7- Chioronaphthalene-2-suifonyl 
chloride 

4-Bromonaphthaiene-l-sulfonyl 

chloride 

D>Camphor'3-sulfonyl chloride 
2'Methylbenzene>l«3-disulfoiiyl 
chloride 

8- Methylnaphthalene-2-sulfonyl 
chloride 

4- Hydroxybenzene-l^-disulfonyl 
chloride (Phenol-2,4 disulfonyl 
chloride) 

3.5- Diniethyl*2-hydroxybenzene- 
l«3-disulfonyi chloride 

Anthracene-l-sulfonyl chloride 

2- Chloro-‘5-nitrobenzenesuironyl 
chloride 

Quinollne*6>sulfonyl chloride 
Benzylsulfonyl chloride 

b-lodonaphthalene-l-sulfonyl 

chloride 

6’Methoxynaphthalene-2-sulfonyl 

chloride 

5- ChlorO'2-nitrobenzenesulfonyl 
chloride 

l-Bromonaphthalene-2-suifonyl 

chloride 

80 Igr 

80 5 

81,Igr 

81 

81, eth 

82. bz 
pet eth 

82 

83 

83 5 

84 5 

85 

85 

85 8 

86 

86 

87 

87 

88 

88 

88 

89 

89 91 

90 

90, w 

91 

92 3, eth , 
Igr 

92 5 

93 

93 

93 

109 II 95 
hyg 

122 5 

130 3d 
(dnh ) 

100(hyd ) 

68 (tetra- 
hyd ) ! 18 
(anh ) 

77 

>l00d 

168 9d 
(hyd ) 

>260 

180, 50“„ 
al 

149 5 

295 al 

150 

174 177 
al 

227, aq al 

131 

220 

124 

250 

183 

183 

183 5 

240 

206 

76 

195 

143 

260 

116 

239 

160 1 

205 

185 6 

192 

105,w , al 

213 

189 

159 

271 

171 

I36d 

177 5 

174 al 

175 

158 

121 

171 2 

143 

143 5 

209 

144 

124 

162 

102 

120 

166 

146 


179 80 

196 7 

113,al 

102 

83 

Et ester. 93 

Me ester, 89, Et 
ester, 65 

Me ester. 77 

Hydrazide, 131 2. 
Phenylhydrazide, 

173 


‘Derivative data given in order m p , crystal color solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 


No 


125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 








Salts of the corresponding acid 







1-Naph- 

thyl 

amide 






Name 

Melting 
point “C 

Sulfonic 

acid 

Amide 

Anilide 

S-Benzyl 
thiu- 
ronium 

p-Tolui 

dine 

Aniline 

o Tolui 
dine 

Miscellaneous 

5-MethyIbenzene-l,3-disulfonyl 

94, elh 


216, w 

153, al 







chloride 

3,5>Dimethylben2enesulfonyl 

94,90,bz 


135, al 

I29,al 



121 2, 




chloride 

8-Chloronaph(halene'2-sulfonyl 

94 


185 




al 




chloride 

I'lodonaphthalene-2*$ulfonyl 

94 


247 








chloride 

4-Chloronaphthalene'-l-sulfonyl 

94 5 

130 3d 

187 


162 




151 

0 Toluidide 145 6 

chloride 










Me ester 83 Et 

ester, 104 

Ethane-I,2-disulfonyl chloride 

95 


69 



201 2 

270d 

270, w 


Di-El ester 77 











eth m-Toiuidide 

230 

5-Bromonaphthaiene'l-sulfonyl 

95 


232 3 








chloride 











S-Chloronaphthalene-l-sulfonyi 

95 


226 

138 






Sulfonyl bromide, 

chloride 










110, Me ester. 89, 

El ester, 46 

7-Methylnaphthaleiie'l'Suifonyl 

96 


195 6 

162 4 







chloride 

2,4-Dimethyl'3-ni(robenzene-- 

96 

144(anh ) 

172 








sulfonyl chloride 
5>Bromonaphthatene-2-sulfonyl 

96 


220 








chloride 

2-Beiizoylbenzenesulfonyl chloride 

96 7 



143 5 







(Benzophenone 2-sulfonyl chlo¬ 
ride) 











2«3,4,6-Tetrabroinobenzene$ul- 

96 5 


245d 








fonyi chloride 

10-Broniocaniphor-3-sulfonyl 

97 


100 2 








chloride 

6-Fluoronaphthalene-2-suifonyl 

97 chi 

105(hyd ) 

133 

129 


190 1 

221 

269 

213 


chloride 

2-Bromonaphthalene-l-sulfonyl 

97 


140 








chloride 











6>Me(hylnaphtha]ene-2-sulfonyl 

97 8 


205 6 








chloride 

5-Nitrobenzene-13-disulfonyl 

97 8 


242 








chloride 

2,4-Dimerhyl-5-nitrobenzene- 

98 

132 122 

187 179 







Sulfonyl fluoride. 

sulfonyl chloride 
2-Methyibenzene-l,4-disulfonyl 

98 

dll HNO, 

224 

di 178 






109 10 

chloride 

4-IVlethyl-3-ntrrobenzenesulfonyl 

98 9 


170 







0 Anisidide, 135 

chloride 

4-Methoxynaphthalene-l-sulfonyl 

98 5 


226 

147 5 







chloride 

5-Chloro-4-mefhyl-2-ni(ro- 

99 

128 

181 








benzenesulfonyl chloride 
3,5-Dinitrobenzenesulfonyl 

99,chi, 


235 








chloride 

Igr 










4-Nitronaphthalene-l-sulfonyl 

99 


188 








chloride 

7-Iodonaphrhalene-2-sulfonyl 

100 


210 








chloride 

7-Broniona;>h(halene-2-sulfonyl 

100 


218 








chloride 












‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIir. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p. )* (Continued) 


No 

-— - 1 

Name 

j 

Melting 
point “C 

Sulfonic 

acid 

152 

3-Nitrobenzylsulfonyl chloride 

100, bz 

1 

74 (hyd ) 

153 

i 

8-Chloronaphthalene-I-sulfonyl 

chloride 

101 

i 

154 

2,4-Dinitrobenzenesulfonyl 

chloride 

102 

106 8 
(hyd ) 
130(anh ) 

153 

4-Nitrodiphenylamine-2-sulfonyl 

chloride 

102 4 


156 

4-Ethoxynaphthalene-l-sulfonyl 

chloride 

103 


157 

7-Ethoxynaphthalene*2-$ulfonyl 

chloride 

103 


158 

3y7-Die(hylnaphthalene-l-sulfonyl i 
chloride 

105 7 


159 

5,6-Dichloronaphthalene- 
l-sulfonyl chloride 

106 

i 

160 

4-Chloronaphthalene-2-$ulfonyl 

chloride 

106 


161 

2-MethyM-nitrobenzene- 
sulfonyf chloride 

106 


162 

DL-Camphor-S-sulfonyl chloride 

106 

56 8 

163 

5>Chlorobenzene-l 3-disulfonyl 
chloride 

106 


164 

3- Ethox vbenzene-1,4HJi$ulfon vl 
chloride 

106 8 


165 

6-Ethoxynaphthaiene-2-$ulfonvl 

chloride 

107 5 


166 

4-Methylbenzene-l«2-disulfonyl 

chloride 

109 n 


167 

2y5<Diinethyl-6>nitrobenzene> 
sulfonyl chloride 

110 

145 (anh ) 

168 

2-Iodonaphthalene-I-suifonyl 

chloride 

110 


169 

Phenanthrene'3-$ulfonyl chloride 

110-1 

1 

175 6 
(anh ) 

120 1 (+1 
H,0) 88d 
( + 2H,0) 

170 

171 

6-Chloronaphthalene-2-’Sulfonyl 

chloride 

2-Hydroxynaphthalene-l,6> 
disulfonyl chloride 

j 110 s 

1 

111 

! 


172 

Acenaphthene-5-sulfonyl 

chloride 

Ill 

! 

173 

3>Hydroxynaphthalene-2-$ulfonyl 

chloride 

112 


174 

5>Nitronaphthalene-l-$uIfonyl 

chloride 

113 


175 

Acenaphthene-3-$ulfonyl 

chloride 

113 4 

87 9 

176 

2,5-Dlchlorobenzene-13- 

1 disulfonyl chloride 

114 

1 

177 

5-Chloronaphthalene-2-$ulfonyl 

chloride 

115 


178 

: BiphenyM-sulfonyl chloride (4- 

Phenylbenzenesulfonyl chloride 

11-5 




•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 


Salts of the corresponding acid 

-nzyl o-Toli 

lu ^ j Aniline . 




Me ester, 157, Et 
ester, 160 
Me ester, 118, eth 


Me ester, 96, 
El ester, 73 


Me ester, 106, me 
al, Et ester, 108 
al 


314-5 1298-9 1323-4 



‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 








1 Naph-. 
thyl 1 
amide 

Salts of the corresponding acid 


No 

Name 

Melting 
point, *C 

Sulfonic 
acid 1 

Amide 

1 

1 

Anilide 

S-Benzyl 

thiu- 

ronium 

p-Tolui 

dine 

Aniline 

o-Tolui- 

dine 

Miscellaneous 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

4.6- Dichloronaphthalene-2- 

sulfonyl chloride i 

2«4,5>Trimethoxybenzene$ulfonyl | 
chloride 

4^6<Dimethylbenzene> 13-di- 
sulfonyl chloride 
S,6«7-Trichloronaphthalene-l> 
sulfonyl chloride 

Benzene-l,4Hli$ulfonyl chloride 
5«8-Dichloronaphthalene-2- 
sulfonvl chloride 

3.7- Di^loronaphthalene-l- 
sulfonyl chloride 

3-Bromocaniphor-8-sulfonyl 

chloride 

8-Chloro-7-niethoxynaphthalene- 
1-sulfonyl chloride 
Benzophenone-33 -disulfonyl 
chloride 

Naphthalene-l^-disulfonyl 
chloride 

7.8- Dichloronaph thalene-1 - 
sulfonyl chloride 

Azoxybenzeae-33'-dUulfonyl 

chloride 

D-Cainphor-8-sulfonyl chloride 

3- Methoxynaphthalene-2-sulfonyl 
chloride 

$>Cyanonaphthaiene-l-suIfonyl 

chloride 

4- Nitronaphthalene-2-sulfonyl 
chloride 

6-lodonaphthalene-2-$ulfonyl 

chloride 

8-lodonaphthalene-l-$ulfonyl 

chloride 

4-Nitronaphthalene-2,7-disulfonyl 

chloride 

4- Hydroxybenzenesulfonyl 
chloride 

4f8-Dichloronaphthalene-2- 
sulfonyl chloride 

5- lodonaphthalene-l-sulfonyl 
chloride 

Pyridine-3-sulfonyl chloride 

6.7- Dichloronaphthalene-l- 
sulfonyl chloride 

Benzene-U2-disulfonyl chloride 

6- Ethoxy'l-nitronaphthaIene-2- 
sulfonyl chloride 

Retene-6-sulfonyl chloride 

7- Broinonaphthalene-l-sulfonyl 
chloride 

4-Acetamtdobenzenesulfonyl 

chloride 

5.7- Dichloronaphthalene- 
1-sulfonyl chloride 

130 

130 

130,pet 
eth 

131 

131 139 

134 

136 

136 7 

137 

137 8 

137 5 

138 

138 

138 

138 

139 

139 5 

140 

140 

140 1 

141 

141 

141 

Hydro 
chloride, 
141 4 

142 

143 

146 

146 7 5, 
yel -br 

147 

149 

149 

1_ 

i 

i 

126 

115 

357 

121 3 

i 

i 

218 

76 

249, w 

249 

288 

244 

269 

153 

di 157 

di 292 3 

221 

di 273 

137 

113 

333 4 

225 

222 

187 

286-7 

176-7 

205 

239 

110 1 

268 

254 

218 

206 7 5 

209 

219 

272 

170 

196, 50% 
al 

249 

196 

di 177 8 

174 

145 

241 

214 

1 _ 

1 

1 

! 

215 

1 

169 

1 

! 

! 

! 

j 

1 

^ 202 

1 

1 

! 

1 

' 170 

! 

1 

1 

! 

! 

1 _ 

1 

i 

192 

N-Xanthylsulfon 
amide, 197 

Hydrazide, 94 


‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 









Salts of the corresponding acid 








1 Naph¬ 
thyl 
amide 



No 

Name 

Melting 
point “C 

Sulfonic 

acid 

Amide 

Anihde 

H 

p-ToIui- 

Aniline 

o-Tolui- 

Miscellaneous 













239 

4,5-Dibenzylnaphthalene- 

151 


168 









1-suifonyl chloride 








i 



240 

4,7-Dichloronaphthalene- 

151 


217 









1-sulfonyl chloride 











241 

7-Ethoxy-8>nitronaphthalene- 

155 


173 4 









1-sulfonyl chloride 











242 

2-Aniino-5-niethylbenzene-] ,3- 

156,chi 


di 257, w 

di 196-7, 








disulfonyl chloride 




aq al 




i 



243 

Phenanthrene-2-sulfonyl 

156 

150 

253-4 

157-8 



291 



Me ester, 101 2, Et 


chloride 










ester, 89, yel -br 

244 

4,7-Dichloronaphthalene>2- 

156 


196 









suifonyl chloride 











245 

6,7,8-Trichloronaphthalene-2- 

157 


245 









suifonyl chloride 






i 





246 

4«5-Dichloronaphthalene-2- 

158 


197 









suifonyl chloride i 

1 

i 




i 





247 

S,6,8-Trichloronaphthalene-2- 
sulfonyl chloride 

158 

1 


235 



1 





248 

Naphthalene‘2,7-disuifonyl 

158,162 


242 



212 

299 

251-2 

238 



chloride 











249 

Naphthaiene-ls4-disulfonyl 

160 166 


273, w , 

179 








chloride 



or al i 


i 






250 

4>Carboxy-3-nitrobenzene- 

di 160 

III 

192 







The m p IS that of 


suifonyl chloride 


( + 2JH,0) 








the 1,4-dichloride, 
Diamide, 226 

251 

7'Hydroxynaphthalene«ls3* 

161 2 



195 


228 

294 


271 



disulfonyl chloride 











252 

Fluorene*2'Sulfonyl chloride 

164 

155(hyd) 

213d 








253 

2,5-Dinielhylbenzene-l,4- 

164 


310 

223 








disulfonyl chloride 











254 

8'NitronaphChalene-l-sulfonyl 

165 d 

115d 

191 

178 8 5 








chloride 


(+3H20) 









255 

7'lodonaphthalene-l>sulfonyl 

165 


240 









1 chloride 











256 

Azobenzene-3,3'>disulfonyl 

166 


di 305 









! chloride 











257 

3,6>Dichloronaphthalene*2- 

166 


218 









suifonyl chloride 





1 






258 

5,6-Dichloronaphthalene-2- 

167 


192 









suifonyl chloride 







1 


! 


259 

Phthalic acid-4-sulfonyl chloride 

167-70, d 

138 40 

192-200 









(3,4-Dicarboxybenzenesulfonyl 

chloride) 

eth 

l+IH^O) 

d , w 





! 



260 

8-N itronaphthalene>2>sulfonyl 

169 

135-6 

223 

172-3 






j 


chloride 


(+liHjO) 









261 

4-A niino-2<hydroxybenzene- 
sulfonyl chloride 

169 


155 






! 


262 

2-Hydroxynaphthaiene-l,7- 
disulfonyl chloride 

169 


233 








263 

7-Nitronaphthalene'l-sulfonyl 

169-70 


261-2 









chloride 











264 

4,6,7,8-Tetrachloronaphthalene-2- 
sulfonyl chloride 

176 


235 








265 

4'>NitrobiphenyM<sulfonyl 

178 


228 









chloride 











266 

Naphthalene-1,5-disulfonyl 

183 

245 (anh ) 

310,340 

249 


257, 

332 



Di-Me ester, 205, 


chloride 






251 




chl 

267 

Anthraquinone-2,7-disulfonyl 

186, chi 



di 192 








chloride 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXm. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Melting 
point “C 

Sulfonic 

acid 


B 


Salts of the corresponding acid | 

Miscellaneous 

S Benzyl 
thiu 

rontum 

/?-Tolui 

dine 

1 

Aniline 

o-Tolu' 

dine 

268 

Benzene-M^S-trisulfonyl chloride 

187 









Tri-Et ester, 147, 












bz 

269 

7>Hydroxynaphthaiene-l^,6- 

196 



152 5 








trisulfonyl chloride i 











270 

Anthiaquinone-Z-sulfonyl chloride 

197 


261 

193 


211 

308 

309 


Me estet, 123, Et 












ester, 125 

271 

Anthraquinone-Lh-disulfonyl 

197 8 ,yel , 

215 7, gold 


227 8 , 








chloride 

PhNO, 



yel 







272 

BipfaenyM,4'-disulfonyl 

203 





171 

330 d 





chloride j 

j 

i 









273 

Benzidine-2,2'-disulfonyl chloride 

Hydro- 


di 278 










chloride, 












205 










274 

Anthraquinone-l-sulfonyl chloride 

216 8 , 

218 


214 


191 


284 


NH 3 —* l-Amino- 



yel, 









anthraquinone. 



PhNO^ 









252,243 

275 

940-Dichloroanthracene-2' 

221 


279 

248 








sulfonyl chloride 











276 

Azobenzene-4,4'-disulfonyl 

222 

169d (anh ) 

250 d 







Et esler, 104 


chloride 











277 

Anthraqainone-lfB-disulfonyl 

222 3, 

293-4 


237-8, 








chloride 

yel, 



yel, 









PhNOj 



PhNO, 







278 

Anthracene-1,8-disulfonyl chloride 

225 


333 

224 







279 

Naphthalene-2,6-disutfonyl 

225 


305 



256 


360 




chloride 











280 

2-Hydroxynaphthalene-l,5- 

231 



231 








disulfonyl chloride 











281 

Anthracene-l,5-disulfonyl chloride 

240 



dt 293 







282 

1 Anthraquinone-2,6'disulfonyI 

250, yel 



di 321 








chloride 

: cl bz 










283 

Anthraquinone-l,3'disulfonyl 

265 70, 

310 1 










1 chloride 

yel 

(hyd) 

1 

yel -red 







284 

2,4-Dianiinobenzene-I,5-disulfonyl 

275 


187 

236 








chloride 











285 

Anthraquinone-l,7-disuironyl 

301 2, br- 

120 (hyd) 


237-8, 

! 





j 


chloride 

yel. 



yel 









PhNOj 

1 

1- 

cl bz 

1 , 




i_ 


L— - III ■!_ 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XXIV 

Formation oj sulfonic acid by hydrolysis * 

HCl 

RSO2NH2 + H20 -• RSO3H + NH4C1 

Suifonic 

acid 

From hydrolysis of the sulfonamide by 25% hydrochloric acid. 

For directions and examples see Cheronis, p 631. Shnner, pp. 104, 267, R. S. Schreiber and R L Shriner, 
J Amer Chem. Soc ,56, 1618(1934). 

From hydrolysis of the sulfonamide in a mixture of concentrated sulfuric acid and 85% phosphoric acid 
See Cheronis, p. 633. 

Formation of the amine by hydrolysis 

2ArS02NHR + 5 HBr + 5 C 6 H 5 OH — ArSSAr + 2 RNH 2 + 5 />-BrC 6 H 40 H + 4 H 2 O 

Amine 

From hydrolysis of the sulfonamide in 48% hydrobromic acid and phenol. 

For direclions and examples see Shriner, pp 105, 267, H. R. Snyder and R E Heckerl, J Amer Chem 
5oc , 74, 2006(1952); H R Snyder and H C Geller, d Amer Chem 5oc , 74, 4864 (1952). 

NOTE For directions and explanations for the preparation of derivatives of the sulfonic acid formed by the 
hydrolysis of the sulfonamide see explanations and references to Table XXII, pp 369, 370. 

For directions and explanations for the preparation of the amine formed by the hydrolysis of the sulfon¬ 
amide see explanations and references to Table XVlIl, pp. 291,292, 293 


N-Xanthylsuljonamide * 

OH 


NHSO 2 R 

RSO 2 NH 2 + 

1 l| ll 1 

1 

+ H20 






Xanthydrol 

N-Xanthylsulfonamide 


From the sulfonamide and xanthydrol in glacial acetic acid. 

For directions and examples see. Cheronis, p. 634, Linstead, p. 95; Shriner, p. 267; R. F. Phillips and V. S. 
Frank, y Org Chem ,9,9(1944). 

N-A ceiylsulfonamide. 

RSO,NH, + (CH,CO)iO -- RSO 2 NHCOCH 3 + CH 3 COOH 
RSO 2 NHR' + CH 3 COCI ^ RS 02 NR'C 0 CH 3 4- HCl 

N-Acetyl- 
sulfonamide 


From the sulfonamide and acetic anhydride. 

For directions and examples see. Cheronis, p. 634. 

From the sulfonamide and acetyl chloride in acetic acid. 
See. Linstead, p. 95; Vogel, p. 555. 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* 






[>envattves of the corresponding acid 

Salts of the corresponding acid 


No 

Name 

Melting 
point, *C 

Sulfonic 

acid 

Chloride 


Anilide 

l*Naph 

thyl- 

amide 

S 

Benzyl 

thiu 

ronium 

p-Tolui- 

dinium 

Ani- 

linium 

o-Tolui- 

dinium 

MtsceUaneous 
derivatives 
of the acid 

1 

2>Methylpropane-l- 

14-6 


b p 80'^ 


38 

107 







sulfonamide 












2 

N,N-Diethylbenzylsul- 

29 


92 

105, w ,al 

102 

166 


113, 

102 

83 



fonamide 






(146) 


at 




3 

2-Methylpropane-I- 

38 


b p 80'’ 

14-6 


107 







sulfonaniiide 












4 

3-Methylbutane-l- 

42 


bp 98” 

3 


90 1 







sulfonaniiide 












5 

Butane-l-sulfonamide 

45 

-15 

b p 75'“ 


10 5 

60 5 





Phenylhydrazi- 













mum salt, 114 5 

6 

Propane-1 -sulfonamide 

52,eth 

7 5 

b p 78” 


10 

84 


67-8 



Phenylhydrazi- 













mum salt, 204 5d 

7 

Ethane sulfonamide 

58, eth 

-17 

bp 178 


58 

66 

115 




Phenylhydrazi- 













mum salt, 182 8 

8 

Ethane sulfonaniiide 

58 

-17 

bp 178 

58 


66 

115 




Phenylhydrazi- 













mum salt, 182 8 

9 

N,N-Diethyltoluene-4- 

60 

104-5 

69 

105 

103 

157 

181-2 

198 

238 

190 

m-ToIuidide, 109 


sulfonamide 












10 

Propane-2-sulfonaniide 

60, eth - 

-37 

bp 61“ 


84 

134 








pet eth 











11 

N-Ethyltoluene.4- 

64 

104-5 

69 


103 

157 

181 2 

198 

238 

190 



sulfonamide 

i 



(dihyd ), 
138 5-9 
(anh ) 








12 

N-Ethylbenzyl sulfon- 

65-6, eth , 


92 

105, w,al 

102 

166 


113,al 

102 

83 



amide 

Igr 





(146) 






13 

N.<l-Naphthyl)ethane 

66 

-17 

b p 178 

58 

58 


115 






sulfonamide 












14 

Ethane-1,2-disulfon- 

69 


di 95, 




201 2 

d at 

270, w 


Di Et ester, 77, 


anilide 



eth 





270 



eth , m-To!ui- 
dide,230 

15 

N-Methyltoluene-2-sul- 

74-5 

57 

68 


136 


170 

203 4 

218 




fonamide 












16 

Heptane-l-sulfonamide 

75 


16 









17 

2,4,5-Trimethoxybenzene 

76 


130 


170 








sulfonamide 


1 

I 









18 

2-Phenylethane-l-sulfon- 

77 

91 

33 

122 









anilide 












19 

N-Methyltoluene-4- 

78 9 

104-5 

69 

105 

103 

157 

181 2 

198 

238 

190 



sulfonamide 




(dihyd ), 

! 138 5-9 
(anh ) 








20 

Propane-2-sulfonanilide 

84 


b p 61“ 



134 






21 

N-< l-Naphthyl)propane-l- 

84 

7 5 

b p 78'“ 

52 

10 



67 8 





sulfonamide 












22 

N,N-Diniethyltoluene-4- 

86-7 

104-5 

69 

105 

103 

157 

181 2 

198 

238 

190 



sulfonamide 




(dihyd), 
138 5 9 
(anh ) 







Phenylhydrazi- 

23 

Methane sulfonamide 

90 

20 

b p 60“' 


100 5 

125 5 





mum salt, 

193 5-4d 

24 

N-< 1-Naphthyl )-3-methyl- 

90-1 


b p 98'“ 

3 

42 








butane-l-sulfonamide 












25 

4-Chloro-3'niethylbenzene 

92 


63 

128 









sulfonaniiide 












26 

Toiuene-3-sulfonanilide 

96 


12 

108 




106 





•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Salts of the corresponding acid ^ 





Sulfonic 

acid 





_ 




No 

Name 

Melting 
point. *C 

Chloride 

Amide 

Anilide 

!-Naph¬ 
thyl 
amide 

Benzyl 

thiu- 

ronium 

/>.ToIui- 

dinium 

Am- 

Imium 

o-Tolui- 

dinium 

derivatives 
of the acid 

27 

3>Chloro-4-methylbenzene 

96 


38 

134 









sulfonanillde 












28 

33-Dimethylbutane sul- 

96-7 


43 4 










fonamide 












29 

Hexadecane-l-sulfon- 

97 

54 











amide 












30 

2-Ethylbenzene sulfon- 

100 


117 










amide 












31 

tO-Bromocamphor-3- 

100-2 


97 










sulfonamide 











Phenylhydrazi- 

32 

1 

Methane sulfonanillde 

1005 

20 

b p 60*' 

90 


125 5 





mum salt, 

193 5-4d 

33 

NyN'Dimethylbenzyl 

101 


92-3, 

105, w , a! 

102, al 

166 


n3,al 

102 

83 

Hydrazide, 131 2, 


sulfonamide 



eth , Igr ! 



(146) 





Phenylhydra- 
zide, 173 

34 

Benzyl sulfonanillde 

102,al 


92 

105, w , al 


166 


113,31 

102 

83 

Hydrazide, 131 2, 


(Toluene-a-sulfon- 






(146) 




i 

Phenylhydra- 


anihde) 











zide, 173 

35 

Toluene-4-sulfonanilide | 

103 

92(104 5) 

69 

137 



181 2 

198 

238 

190 

N-Xanthylsulfon- 













amide, 197 

36 j 

4<Chlorobenzene sulfon- 

104 

69 (93) 

53 

144 


190 

175 

208 10 

222 3 

163 4 



anilide 












37 

Benzyl sulfonamide 

105, w , al 


92-3, 


102, al 

166 

i 

113, al 

102 

83 

Hydrazide, 131 2, 


(Toluene-a-sulfonamide) 



eth , Igr 



(146) 




1 

Phenylhydra- 
zide. 173 

38 

N-{ l-Naphthyl)-2-methyl- 

107 


bp 80'* 

14-6 

38 








propane sulfonamide : 

i 











39 

Toluene-3-sulfonamide 

108, al 


12 


96 



106 


108 


40 

2,4-Dimethyl-6-nitro- 

108 

97 











benzene sulfonamide 












41 

2,4,6-Trimethylbenzene 

109 

78 

56 

142 







N-Xanthylsulfon- 


sulfonanillde 











amide, 203 

42 

N-Methylbenzyl sulfon- 

109-10 


92-3, 

105. w , al 

102, al 

166 


113,al 

102 

83 

N-Xanthylsulfon- 


amide 



eth , bz 



(146) 





amide, 188, Hy¬ 
drazide, 131 2, 
Phenylhydra- 
zide, 173 

43 

2,4-Dimethylbenzene 

no 

62(hyd ) 

34 










sulfonanillde 












44 

4-Ethylbenzene sulfon- 

no 


12 








N-Xanthylsulfon- 


amide 











amide, 196 

45 

3-Hydroxynaphthalene-2- 

no 


112 






241 2 




sulfonamide 







1 





46 

Pyridine-3-sulfonamide 

110-1 

357 

Hydro- 


145 






Hydrazide, 94 





chlo¬ 

ride, 

I41-4d 









47 

Naphthalene-l-sulfon- 

112(152) 

90 

68,66 

150 



137 

181 

183 

237 



anilide 












48 

Benzene sulfonanillde 

112 

66 (anh ) 

14 5 

156 


170 1 

148 

205 

240 

176 

N-Xanthylsulfon- 













amide, 200 

49 

3'Methoxynaphthalene-2- 

113 


138 


174 








sulfonamide 












50 

2,6-Dimethylbenzene 

113(96) 

98 

39 










sulfonamide 












51 

2-(N-Methylamino)ben- 

114 5 5 5 

182d 









2-N-/7-Toluene- 


zene sulfonamide 


1 





! 




sulfonyl denv of 
sulfonamide, 193 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 



No 

Name 

Melting 
point, *C 

Sulfonic 

acid 



Anilide 

1-Naph¬ 

thyl 

amide 

s 

Ben/y! 

thiu- 

/>-Tolui- 

dmiunt 

Ani- 

hmum 

o-Tolui 

dinium 

Miscellaneous 
derivatives 
of the acid 








ronium 





52 

2-Nitrobenzene sulfon- 

115 


69 

193 






■ 

nnm 


anilide 












53 

N-Benzyltoluene-4- 

115 6 

92 

69 

137 



181-2 

198 


190 

N-Xanthylsulfon- 


sulfonamide 











ami(je, 197 

54 

8-Methylnaphthalene-2' 

116 


88 










sulfonamide 












55 

Indane-4-sulfonamide 

118 9,w 


53-3 5, 













D p 

140-P 









56 

4>Bromobenzene sulfon- 

119 


76,eth 

166. 161 


183 5 

170 

215 6 

237 8 

182 3 



anilide 












57 

3,5-Dimethylbenzene 

119 


94 90 

135 




121 2 





sulfonanilide 








d 




58 

6>Methoxyna phthalene-2- 

120 


93 

189 









sulfonanilide 












59 

D-Camphor-]0->$ulfon- 

121 

193 

67 

132 









anilide 








1 

1 



60 

7-Methoxynaphthalene*2- 

121 


83 

220 





1 




sulfonanilide 












61 

2>Phenyle(hane-l- 

122 

91 

33 


77 








sulfonamide 












62 

4>Formylbenzene suifoU' 

122 4 


1 








Oxime, 158.0,0- 


amide 






1 





Didcetdte of sul¬ 
fonamide, 86- 
7 5 

63 

S-Nitronaphthalene-l* 

123 


113 

236 ' 







Me ester, 117 8, 

1 

sulfonanilide 











chl 

64 

2-Methylnaphthalene-l- 

124 


83 5 










sulfonamide 







i 





65 

D-Camphar-3-sulfon- 

124 

77 

88 

143 




196 7 



Me ester, 77, 


anilide 











[oJd -t98 6 in 
chl 

66 

BiphenyM‘Sulfonaniiide 

125 


115 

230 








67 

4-Fluorobenzene sulfon- 

125 


36 30 










amide 












68 

]-Naphthyl)methane 

125 5 


b p 60'' 

90 

100 5 






! 


sulfonamide 












69 

3-Nitrobenzene sulfon> 

126 

48 

64 

167 


166 5 

146 

222 

222 

193 



anilide 












70 

Phenol-O'Sulfonanilide 

126 5 7 5 

145 (mono- 


1 




124 5 

126 5 




1 


hyd ) 


1 


1 



75 



71 

5-Aminonaphthalene-2< 

127 8 



219 



191 




5-N-Acetyl deriv 


sulfonanilide 

! 




! 





! 

of sulfonamide, 
247 

73 

4-Chloro-3-methylbenzene 

128 


63 


92 






Sulfonyl bromide. 


sulfonamide 







1 




67 5 

74 

6-F]uoronaphthalene-2> 

129 

105 (hyd) 

97 

133 









sulfonanilide 












75 

5-Ethoxynaphthalene-l- 

130 


121 

182 5 









sulfonanilide 












76 

3-Chloro-4-methoxyben- 

131 


82 










zene sulfonamide 












77 

4-Aminonaphthalene-2- 

131 (hyd) 










4-N-Acetyl denv 


sulfonamide 









■ 


of sulfonamide, 
220 

78 

2^<Dimethyl-4'mtro- 

131 


75 

197-8 




143 5 





benzene sulfonanilide 








45 

■ 




‘Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XX[V. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Sails of the corresponding acid 


No 

Name 

Melting 
point, °C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 

1 Naph 
thyl- 
amide 

S 

Benzvl 

thiu 

'onium 

p-Tolui- 

dinium 

Ani- 

linium 

o-Tolui 

dinium 

Miscellaneous 
derivatives 
of the acid 

79 

3-Ethoxybenzene sulfon- 

131 


38 










amide 












80 

D-Camphor-lO-sulfon- 

132 

193 

67 


121(88) 








amide 












81 

Naphthaiene-2>sulfon- 

132 

91 (hyg ) 

76 79 

217 ^13 









anilide 












82 

6-Fluoronaphthalene-2- 

133 

105(hyd ) 

97, chi 


129 


190 1 

221 

269 

213 



sulfonamide 












83 

DL-Camphor-8>sulfon- 

133 S w 

56 8 

106 










amide 












84 

3-Methvl-4-nitrobenzene 

133 5 


50 










sulfonamide 












85 

3“Chloro-4-methylbenzene 

134 


38 


96 








sulfonamide 












86 

N-( l-Naphthyl)propane- 

134 

-37 

b p 6r 

60 

84 






m-Toluidide, 109 


2-suifonamide 












87 

3,5-Dimethvlbenzene 

135,al 


94,90, 


129, al 



121 2 1 





sulfonamide 



bz 





al 




88 

Tetraiine-6-sulfonamide 1 

135 


58 


155 6 







89 

lndane-5-sulfonamide 

135 5 6,dl 

92 

46-7, 


129, al 









i 


eth 













b p 













148 9< 









90 

Toluene>2-sulfonanillde 

136 

57 

68 

156 



170 

203 4 

218 


N-Xanthylsulfon- 




i 





1 




amide, 183 

91 

4-Iodonaphthalene-l- 

136 


124 121 

206 204 









1 sulfonaniiide 



i 









92 

D-Camphor-S- 

137 


138 








[aiy +93 6, 


! sulfonamide 











in al 

93 

4-Chloro-2>nltrobenzene 

138 

82 

75 

237 









1 sulfonaniiide 












94 

2,4-Dlmethylbenzene 

138 

62(hyd ) 

34 


no 


146 




N-Xanthylsulfon- 


sulfonamide 











amide, 188 

95 

Toluene-4-sulfonamide 

138 5 9 0 

104 5 

69 


103 

157 

181 2 

198 

238 

190 

N-Xanthylsulfon- 



(anh ) 105 

(dihvd ) 










amide, 197 

96 

8-Aminonaphthalene-l- 

139 40 






300 






sulfonaniiide 









1 



97 

4-Vinylbenzene 

139 40 







182 3 



Dimethylamide, 


sulfonamide 











62 3 

98 

2-Bromonaphthalene-]- 

140 


97 










sulfonamide 












99 

3,4-Dichiorobenzene 

140,135 


22 4, 19 










sulfonamide 












100 

2,4,6'Trimethylbenzene 

142 

78 

56 


109 






N-Xanthylsulfon- 


sulfonamide 











amide, 203 

101 

7-E(hoxynaphthalene-2- 

142 


103 


153 



! 





sulfonamide 












102 

3>Aminobenzene 

142 


1 




148 






sulfonamide 












103 

3,5-Dimethvi-2-hvdroxv- 

142 3 

121 5 









2-O-Acetyl denv 


benzene sulfonaniiide 











of sulfonyl chlo¬ 
ride, 62, pet eth 

104 

D-Camphor>3- 

143 

77 

88 


124 



196 7 



N-Methy!anihde, 


sulfonamide 











1112. Me ester, 
77,[alD +98 6 

in chi 

105 

5*Chloro-2-methylben- 

143 

21,24 











zene sulfonamide 













* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
poml, *C 

Sulfonic 

acid 

Derivatives of the corresponding acid 

Salts of the corresponding acid 


Chloride 

Aniide 

Anilide 

1 Naph* 
thyl- 
amide 

S 

Benzyl 

thiu 

ronium 

p-Tolui- 

dinium 

Ani' 

Imium 

o-Tolui- 

dinium 

Miscellaneous 
derivatives 
of the acid 

106 

4-lodobenzene 

143 


85 

183 









sulfonanilide 












107 

2,5>Dimethyl<3>nitro> 

143 4 

128(200) 

61 

173 




135-6 


126 5- 



benzene sulfonanilide 










7 5 


108 

4-IV|ethylnaphthalene<2* 

143 4 


124 5 










sulfonamide 












109 

Benzophenone-2- 

143 5 


96 7 










sulfonanilide 












no 

4*E(hoxynaph(halene>2* 

143 5 


85 

183 









sulfonanilide 












111 

3,4-Dlmethylbenzene 

144 

64(55) 

52 




208 






sulfonamide 












112 

4-Fluoronaphthalene-I- 

144 

100(hyd ) 

86 

206 







Et ester, 93 


sulfonanilide 












113 

4-Chlorobenzene 

144 

69 (93) 

53 


104 

190 

175 

208-10 

222 3 

163 4 



sulfonamide 












114 

4-Methvl-3-nitrobenzene 

144 5 

92(hyg ) 

36 


109 

153 


130 1 


28 



sulfonamide 












115 

3-Chloro-6-methy)ben- 

145, aq al 


24 










zene sulfonamide 












116 

Pyridine-3-sulfonanilide 

145 



no 1 








117 

3-Bromocamphor-8' 

145 

195 6 

136 7 










sulfonamide 


(anh ) 










118 

4-Chloronaphthalene-l- 

145 6 

130 3 

94 5 

187 


162 



145 6 

151 

Me ester, 83 


sulfonanilide 











Et ester, 104 

119 

4-Bromo-3-methylben- 

146 


50 










zene sulfonamide 












120 

4-Methoxy-3-nltroben- 

146 3 


66 










zene sulfonamide 












121 

l-Aminonaphthalene-7- 

147 



181 (hyd ) 







Benzoylguanidine 


sulfonanilide 











salt, 214 6 

122 

4-Me(hoxvnaphthalene-2- 

147 5 


98 5 

226 









sulfonanilide 












123 

3-Chlorobenzene suifon- 

148 







199- 

206 7 




amide 








200 




124 

2-Methyl'5-nitrobenzene 

148 

133 5 

46-7 

186 




256 7 


256 8 



sulfonanilide 












125 

2,5-Dimethylbenzene 

148 

48 (anhyd ) 

24 6 




184 




N-Xanthy!sulfon- 


sulfonamide 


86(hyd ) 









amide, 176 

126 

Benzene-i,3-<iisulfon- 

148 50 


63 

229 


245 

214 




N-Xanthylsulfon- 


anilide 











amide, 170 

127 

6-Methoxynaphthalene-l- 

149 5 


80 5 


177 5 








sulfonamide 












128 

Naphthaiene-3-sulfon- 

150 

90 

68,66 


112 


137 

181 

183 

237 



amide 





(152) 







129 

4-Ethoxyhenaene suifon- 

150 


39 










amide 












130 

4,6-Dichloro-2,5- 

150 


81 


175 








dimethylbenzene suifon- 













amide 












131 

3-Bromo-4-methylben- 

151 


60 










zene sulfonamide 












132 

2-Hydroxynaphthalene' 

152-5 


in 196 










3,6,8'trisulfonanilide 












133 

7-Ethoxynaphthalene-2- 

153 


103 

142 









sulfonanilide 












134 

2-Chloronaphthalene-l- 

153 


75 










sulfonamide 













* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 







Salts of the corresponding acid 




Melting 
point, ’C 

Sulfonic 

acid 










No 

Name 

Chloride 

Amide 

Anilide 

!l-Naph 
Ihyl 
' amide 

S 

Benzyl 

Ihiu 

p Tolui 

1 dinium 

Am 

linium 

o Tolui 
dinium 

derivatives 
of the acid 








ronium 





135 

8-Chloro>7-methoxynaph- 



137 


196 








thalene-l-$ulfonainide 












136 

2-Aminobenzene sulfon- 

153 






132 




1 2-N Benzoyl denv 


amide 











of sulfonamide 
198, Hydro 

1 chloride, 201 

137 

S-Methylbenzene-13- 

153, al 


94, eth 

216, w 









disulfonanilide 












138 

6-Ethoxynaphthalene-2> 

153 


107 5 

183 









suifonanilide 












139 

2>lodonaphthalene-l- 

154 


no 







! 



sulfonamide 












140 

6-Etlioxynaphthalene>l- 

154 


118 


194 5 








sulfonamide 










1 


141 

2,6-Dichloro-4>methyl- 

154-5 


56 










benzene sulfonamide 










1 


142 

4-Chloro-2,5-dimeHiyI- 

155 

100 

50 

185 









benzene suifonanilide 












143 

4-Amino-2>liydroxyben- 

155 


169 










zene sulfonamide 












144 

Tetraline-6-sulfonanilide 

155 6 


58 

135 








145 

Benzene sulfonamide 

156(153) 

43 4 

14 5 




148 

205 

240 

176 

N Xanthylsulfon- 




(mono- 
hyd), 66 
(anh ) 









amide, 200 

146 

2-Chloro-5-methylbenzene 

156 


56 


229- 








sulfonamide 





30 5 







147 

D-3-Bromocamphor-lO- 

156 

47 5 

65 










sulfonamide 












148 

Toluene-2>sulfonamide ' 

156 3 

57 

68 


136 


170 

203 4 

218 


N Xanthylsulfon 













amide, 182-3.5 

149 

4-Methoxynaplithalene-2- 

157 


75 5 

145 









sulfonamide 1 



i 







i 


150 

5-Methoxynaphthalene-l- 

157 


1195 

194 5 









suifonanilide 












151 

N-<l-Naplithyl)toluene-4- i 

157 

104-5 

69 

105 

103 

1 

181 2 

198 

238 

190 



sulfonamide 


i 


(dihyd ), 
138 5 9 
(anh ) 


1 






152 

Benzophenone-3e3'-disul- 

157 


di 137-8 


di 






N-Xanthylsulfon- 


fonamide | 





177 8 





i 

amide, 197 

153 

2,4-Dinitrobenzene sulfon- | 

157, 154 

106 8 

102 








Hydrazide 110 


amide 


(hyd ), 

130(anh ) i 










154 

2-Methyl-4-nitrobenzene 

157 


106 










sulfonamide 












155 

2-Nitrodiphenylamine-4- 

157 

220d 


162 









suifonanilide 












156 

PlienantliTene-2-sulfon- ^ 

157 8 

150 

156 

253-4 




291 

i 

i 

Me ester, 101 2, 


anilide 1 


i 








1 

Et ester, 89, 
yel -br 

157 

4-Methylnaphthalene>l- 

158 


81 

174,177 









suifonanilide 1 












158 

2>Etlioxynaphtlialene-l- 

158 


116 


187 








sulfonamide 1 












159 

4-Methoxynaplithalene-l- 

158 


81 

177 








_i 

suifonanilide 













* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 



No 

Name 

Melting 
point *C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 

I Naph¬ 
thyl 
amide 

s 1 

Ben/vl 

thiu 

/?-Tolui- 

dinium 

1 

Am 

Immm | 


Miscellaneous 
derivatives 
of the acid 








ronium 





160 

2-Ethoxybenzene sulfon- 

158 


65 6 

163 







Phenylhydrazide, 


anilide 











132 3 

161 

2-Methoxynaphthalene-l- 

159 


121 


196 5 








sulfonamide 




1 


i 






162 

3-Nilrobenzyl$ulfanamide 

I59d,w 

74(hyd ) 

100 bz 








Me amide, 106 


(3-Nitrotoluene-a-sul- 











7 Dimethyl- 


fonamide) 






i 





amide, 118 9 

163 

5>Ammo>2*hydroxyben- | 

159 (98) 

100 (anh ) 


202 d 









zene sulfonaniiide 












164 

5-Chloro-2>nitrobenzene | 

159 


93 










sulfonamide 












165 

2,S'Dichlorobenzene sul- 

160 

93 7 

38 

181 



170 


i 




fonanilide I 












166 

33'Diniethyl-2-hydroxy- 

160 1 


di 89 91 







1 



benzene-1,4Hlisuifon- 
amide I 












167 

6-Hydroxynaphthalene-2- ' 

161 

129 (hyd) 


238 



217 


264 

208 



sulfonaniiide j 


167 

(anhyd ) 





(207) 





168 

2-Methylbenzene-1,3- 

162 


88 

260 









disulfonanilide 












169 

N-(l-Naphthyl)-4-chloro- ^ 

162 

130 3 

94 5 

187 

145 6 




145 6 

151 

Me ester, 83 Et 

i 

naphthalene-l-sulfon- 

amide 



1 








ester, 104 

170 

2-Ni(rodiphenylamine-4- ^ 

162 

220 d 



157 








sulfonamide 

1 



1 








171 

7-Methytnaphthalene-l- ' 

162 4 


96 

197 









sulfonaniiide 












172 

2-Ethoxybenzene suifon- 

163 


65 6 


158 






Phenylhydrazide, 


amide 











132 3 

173 

7-Methylnaphthalene-2- 

163 4 


63 4 










sulfonamide 












174 

3-Methyl-2-nitrobenzene 

163 5 


58 5 










sulfonamide 



i 









175 

5-Amino-2-methyibenzene 

164 




146 7 



1 



5-N-Acetyi deriv 


sulfonamide 











of sulfonamide, 
242 

176 

4-Chloro-2-nitrobenzene 

164 


75 


138 






Phenylhydrazide, 


sulfonamide 











151, Ph ester, 82 

177 

4-Nitrodiphenylamine-2- 

164 


102 4 

174 





1 




sulfonaniiide 












178 

4-Aminobenzene suifon- 

165 




200 

196 

185 






amide 












179 

3,6-Dichloro-2,5-di- 

165 


71 


171 








methylbenzene sulfon¬ 
amide 












180 

6-Aminonaphthalene-l - 

165 






172 4 




Benzoylguamdine 


sulfonamide 











salt, 210 1 

181 

N-(1-Naphthyl)benzyl 

166(146) 


92 3, 

105, w , al 

102,al 



I13,dl 

102 

83 

Hydrazide, 131 


sulfonamide 



eth , bz 








2, Phenyl¬ 
hydrazide, 173 

182 

1 4-BTomobenzene suifon- 

166,161 

88-90 

76,eth 


119 

183 5 

170 

215-6 

237-8 

182-3 



1 amide 












183 

5-Bromo-2-methylbenzene 

166 7 


33-5 










sulfonamide 












184 

N4l-Naphthyl)-3-nitro- 

166 5 

48 

64 

167 

126 


146 

222 

126 5- 

193 



1 benzene sulfonamide 









7 5 


1 

185 

3-Nitrobenzene suifon- 

167 

48 

64 


126 

166 5 

146 

222 

126 5- 

193 



amide 


1_ 



1_ 




7 5 


1 


• Derivative data given in order m p crvslal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 


186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
201 

202 

203 

204 

205 

206 

207 

208 

209 

210 
211 
212 





Derivatives of the corresponding acid 

Salts of the corresponding acid 


Name 

Melting 
point, “C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 

1 Naph¬ 
thyl- 
amide 

S- 

Benzyl 

thiu- 

p-Tolui- 

dinium 

Ani- 

hnium 

o Tolui- 
dinium 

Miscellaneous 
derivatives 
of the acid 







ronium 





2,4-Dimethoxybenzene 

167 


70 









sulfonamide 

5-Chloro-2-methyl-3- 

167 


60 









nitrobenzene sulfonamide 
4-Hydroxynaphthaiene-l- 

167 




199-200 







sulfonamide 

23 'Dimethylbenzene 

167 


47 









sulfonamide 

4,6-Dichloro-2-methyl- 

168 


43 









benzene sulfonamide 
4-Chloronaphthalene-2- 

168 


106 








Et ester, 76 9 

sulfonamide 

4y5-Dibenzylnaphthalene- 

168 


151 









1-sulfonamide 

4-Bromo-2-methylbenzene 

168 


50 









sulfonamide 

Propane-1 ^-disulfon- 

169, w 

92 d 

di 45 


di 125 






Di-w-to!uidide, 

amide 











222, Di- 
hydrazide, 105 

Propane-Kl-^lisuifon- 

169 70 




151-2, 







amide 

2,4,S-Trimethoxybenzene 

170 


130 

76 

al 







sulfonanilide 

4-Acetamidonaphthalene- 

170 



241 








l-sulfonanilide 

4-Ethoxynaphthalene-l- 

170 


103 


180 







sulfonamide 

3-Carboxybenzene sulfon- 

di 170 

98 (hyd ), 

di 20 




163 

224-6 




amide 

4-Melhyl-2-nitrobenzene 

170 

148(anh ) 

98 9 








0 -Anisidide, 135 

sulfonamide 

N-< 1-Naphthyl)benzene 

170-1 

43-4 

14 5 

156 

112 


148 

205 

240 

176 

Me ester, b p 

sulfonamide 


(mono- 









I50>’,N-Xan- 



hyd ), 66 









thylsulfon- 



(anh ) 









amide, 200 

3,6-Dichloro-2,5-di- 

171 


71 

165 








methylbenzene sulfon¬ 
anilide 












5-Aminonaphthaiene-l- 

171 



260 



179 





sulfonanilide 
4-Nitrobenzene sulfon- 

171(136) 

109 11 (95) 

80, Igr 

180 




179-80 




anilide 

2,4-Dimethyl-3-nitroben- 

172 

144(anh ) 

96 









zene sulfonamide 
8-Nitronaphthalene-2- 

172-3 

135 6(hyd ) 

169 

223 








sulfonanilide 

2,5-Dimethyl-3-nitroben- 

173 

128(200) 

61 


143 4 



136 




zene sulfonamide 
4-Nitrodiphenylamine-2- 

173 


102 4 


164 







sulfonamide 

T-Ethoxy-S-nitro- 

173 4 


155 









naphthalene-l-sulfon- 

amide 












2,5-Dimethylbenzene-l 3- 

174, al 


81, Igr 

295, al 








disulfonanilide 

3-Methoxynaphthalene-2- 

174 


138 

113 








sulfonanilide 
3,4-Dibromobenzene sul- 

175 

66 5-7 5 

34 









fonamide 


(anhyd ) 











'Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Salts of the corresponding acid 

No 

Name 

Melting 
point, *C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 

1-Naph 

thyl- 

amide 

S- 

Benzyl 

thiu 

p-Tolui- 

dintum 

Ani- 

hnium 

o Tolui 
dinium 








ronium 




235 

5-Chloro-4-methyl-2- 

181 

128 

99 









nitrobenzene sulfon¬ 
amide 











236 

Z^'i-Dichlorobenzene 

182 

86 

55 





204 6 


170 2 


sulfonamide 











237 

2,5-Dimethyl-6-nitroben- 

182 

145 (anh ) 

no 

192 




158 5 


143 5, 


zene sulfonanilide 








9, al 


50“, 












al 

238 

5-Ethoxynaphthalene-l- 

182 5 


121 


130 







sulfonamide 











239 

6'Ethoxynaphthalene-2- 

183 


107 5 


153 







sulfonamide 











240 

'i-lodobenzene sulfon- 

183 


85 


143 







amide 











241 

4‘Ethoxynaphthalene-2- 

183 


85 


143 5 







sulfonamide 











242 

Quinoline-8-$ulfonamide 

183-4 

312 

124 








243 

4,5-Dichloro-3-methyl' 

183-5 


85 8 









benzene sulfonamide 











244 

N-( l-NaphtKyl ).4-bromo- 

183 5 

88 90 

76, eth 

166 161 

119 


170 

215 6 

237-8 

182 3 


benzene sulfonamide 











245 

6-Chloronaphthalene-2- 

184 


110 5 









sulfonamide 











246 

$-Nitronaphthalene-2- 

184 

118 9,yel 

125 






260 d 



sulfonamide 











247 

8-Chloronaphthalene-2- 

185 


94 









sulfonamide 











248 

4'Chloro-2-methylbenzene 

185 


54 









sulfonamide 











249 

4>Chloro-2s5-dimethyl- 

185 

100 

50 


155 







benzene sulfonamide 











250 

2-Carboxy-5-methylben- 

185 

190(158) 

di 59 









zene sulfonamide (4- 
Toluic acid-2-sulfon- 
amide) 


(anh ) 









251 

2-Chloro-5-nitrobenzene 

185-6 

168-9d 

90, w 









sulfonamide 


(hyd ) 









252 

2-Bromobenzene sulfon- 

186, w 


51,eth 









amide 











253 

3,5-Dtchloro-2-methyl- 

186 


54 









benzene sulfonamide 











254 

2-Methyl-5-nitrobenzene 

186 

133 5 

46-7, 


148 



256-7 


256-8 


sulfonamide 


(dihyd ) 

b p 

183-5‘” 








255 

2-Chloro-4-methyl- 

186 


46, 52 









benzene sulfonamide 











256 

4-Methylbenzene-l,3-di- 

186-7 


54,46 


189 



277 d 

di 189 

di 


sulfonamide (Toluene- 
2,4-disulfonamide) 

(191) 









170-1 

257 

2-Echoxynaphthalene-l- 

187 


116 

158 








sulfonanilide 











258 

4-Chlorona ph thalene-1 - 

187 

130 3 d 

94-5 


145-6 

162 



145-6 

151 


sulfonamide 











259 

8-lodonaphthalene-l- 

187 

115 

140 









sulfonamide 












Miscellaneous 
derivatives 
ot the acid 


Me ester, 96, Et 
ester, 73, Picrale 
of Na salt, 226-7 


Di-m-toluidide, 

138 


Me ester, 83, El 
ester, 104 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERFVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Salts of the corresponding acid 

No 



Sulfonic 

acid 

Chloride 

Amide 

Aniilde 

Naph¬ 

thyl 

amide 

S- 

Benzyl 

thiu 

p-Tolui- 

dmium 

Ani- 

iinium 

o-Tolui- 

dinium 








ronium 




260 

2,4*Dimethyl-5-nitro- 

187(179) 

132 (122) 

98 









benzene sulfonamide 


dll 












HNO, 









261 

2,4>Diaminobenzene-l 

187 


275 


236 







disulfonamide 











262 

8>Bromonaphthalene*2- 

187 


121 









sulfonamide 











263 

2-Chiorobenzene sulfon- 

188 


28 5 









amide 











264 

4*Nitronaphthalene-U 

188 


99 









sulfonamide 











265 

2y6*Dichloro-3-methyU 

188 


19 5 









benzene sulfonamide 











266 

5>Methy Inaphthalene-l- 

m 9 


120 2 


248 SO 







sulfonamide 





(133 4) 






267 

4-M ethylbenzene-1,3- 

189 


54,46 

186-7 








disulfonanilide 











268 

6-Methoxynaphthalene-2- 

189 


93 


120 







sulfonamide 











269 

Sulfanilylguantdine 

189 90 











(Sulfaguanidine) 

(anh ), 143 
(hyd ) 










270 

N-(l-NaphthylH-chloro- 

190 

69(93) 

53 

144 

104 


175 

208-10 

222 3 

163 4 


benzene sulfonamide 











271 

2,4-Dibromobenzene 

190 

1 10(anh ) 

79, eth 









sulfonamide 











272 

4-Melhylbenzene-l ,2- 

190 


109 11 

237 9 








disulfonanilide (Toluene- 
3,4-disulfonanilide) 

190 

175-6 

no 1 




222 




273 

Phenanthrene-3-sulfon- 


(anh ). 










amide 


120-1 

(mono- 
hyd ) 88 
d (dihyd ) 









274 

4-Ammonaphthalene-l- 

190 











sulfonanitide 











275 

8-Nitronaplithalene-l- 

191 

Il5d 

I65d 


178-8 5 







sulfonamide 


(tnhyd ) 









276 

2'Hydroxynaphthalene- 

191 


tft III 









ly6-disulfonanilide 











277 

3,5-Dichloro-4-methyl’ 

191 


69 









benzene sulfonamide 











278 

Sulfapyridine 

191-2 










279 

Anthraquinone-2,7-disul> 

192 


di 186 









fonanilide 



chl 








280 

4-Carboxy-3-nitrobenzene 

192 

111 (+2^ 

di 160 









sulfonamide (2-Nitro- 
benzoic acicl-4>sulfon- 
amide) 


HiO) 









281 

Quinoline-6-sulfonamide 

192 

>260 

91 








282 

546 -Dichloronaphthalene' 

192 


167 









2-sulfonafnide 












Miscellaneous 
derivatives 
of the acid 


109 10 


of sulfonamide. 
262 6(248 51) 
Hydrochloride. 
205 6 


Me ester. 119 
20. al El ester. 
107-8 


|4-N-Acelyl deriv 
of sulfonamide. 
247 


4-N-Acetyl denv 
of sulfonamide, 
226 7,acel 


Diamide, 226 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Sulfonic 

acid 

Derivatives of the corresponding acid 

Salts of the corresponding acid 

Miscellaneous 
derivatives 
of the acid 

-1 

Chloride 

1 

Amide 

1 

Anilide 

1-Naph¬ 

thyl 

amide 

S 

Benzyl 

thiu 

ronium 

p-Tolui- 

dinium 

1 

Ani- 

linium 

<?-Tolui- 

dmium 

283 

Anthraquinone-2y7-disul> 

192 


186 







i 



fonamide 












284 

2,S>Dimethyl>6-nitro- 

192 

145(anh | 

110 


182 



158 5 


143 5. 



benzene sulfonamide 








9 


50^ 

al 


285 

2-Amino-5-methylben- 

192 


156 

257 









zene-l,3-disuifonanilide 












286 

Methane disulfonanilide 

192 3 

220 7''d 

8 b p 

rfi 233 












133"' 









287 

3,4-Dicarboxybenzene 

192 200d 

138 40 

167 70 

i 









sulfonamide (Phthalic 

w 

(mono- 

d eth 










acid-4 sulfonamide) 


hyd ) 










288 

2-Nitrobenzene suifon^ 

193 

70(85) 

69 


115 








amide 












289 

Anthraquinone-2-suifon- 

193 


197 

261 



211 

308 

309 


Me ester, 123 


anilide 











Et ester, 125 

290 

Phenanthrene'9-sulfon- 

193 4 

I74(anh ) 

127 





235 



Me ester. 106. 


amide 











me al Et ester. 













108. al 

291 

2-Carboxybenzene suU 

194 5 

68 9(hyd ) 

79, pel 

i 



206 

196 

165 

127 8 



fonanilide 


134(anh ) 

eth 





(200) 




292 

S-Methoxynaphthalene-1 - 

194 5 


119 5 


157 








^ sulfonamide 












293 

6 -Cthoxynaphthatene-l- 

194 5 


118 

154 









sulfonanilide 












294 

7-Hydroxynaphthalene- 

195 


161 2 




228 

294 


271 



1,3-disulfonanilide 












295 

4-Bramonaphthalene-l- 

195 


87 










sulfonamide 












296 

7-Hydroxynaphthaiene-1 - 

195 






218 

232 

240 

242 



sulfonanilide 












297 

2,S-Dibromobenzene sul- ^ 

195 

128(anh ) 

71 










fonamide 












298 

7-Methylnaphthaiene-l- 

195 6 


96 


162 4 








sulfonamide 












299 

4y6-Dimethylbenzene-ly3- 

196.50"„ 


130. pet 

249. w 









disutfonanilide 

al 


eth ' 









300 

4,7-Dichloronaphthalene- : 

196 


156 










2 -suifonamtde 











1 

301 

N-( l-Naph(hyl)-4-amino- 

196 



165 

200 


185 






benzene sulfonamide : 











1 

302 

8-Chloro-7-methoxy- 

196 


137 

153 









naphthalene-l-sulfon- 













anilide 












303 

5-Fluoronaphthalene-l- 

196 7 

105(hyd) 

122 3 








Me ester, i 18, 


sulfonamide 











eth 

304 

2-Methoxynaphthalene>l- 

196 5 


121 

159 









sulfonanilide 












305 

8 -Chloronaphthalene-]- 

197 


101 










sulfonamide 












306 

4,S-Dichloronaphthalene- 

197 


158 










2'Sulfonamide 












307 

2,5-Dimethyl-4-nitro- 

197 8 

140 

75 


131 



143 5 


143 5 



benzene sulfonamide 








45 


4 5 



•Derivative data given in order m p crystal color, solvent from wfiicfi crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


— 




Derivatives of the corresponding acid 

Salts of the corresponding acid 














Miscellaneous 

No 

Name 

Meltmg 
point, *C 

Sulfonic 

acid 

Chloride 

Amide 

Aniilde 

1-Naph- 

thyl- 

amide 

S- 

Benzyi 

thiu 

p-Tolui- 

dinium 

Ani- 

linium 

o-Tolui- 

dinium 

derivatives 
of the acid 








ronium 





308 

Sulfamethazine (Sulfadi- 

198 9( + ^ 










4-N-Acetyl denv 


methylpynmidine) 

H.O), 










of sulfonamide, 



pa yel 










249 50 

309 

Acenaphthene<3-sulfon> 

199 

87 9 

113 4 


284 6 






Me ester, 122 3, 


amide 











Ct ester, 137 9, 

Igr 

310 

4-Hydroxynaphtha)ene>l> 

199 200 

170 


167 



103 

196 

186-7 

203 4 

2-Naphthyl sul- 


suifonanilide 











fonamide, 204 

311 

4-Aminobenzene sulfon- 

200 



165 


196 

185 

109 


132 

4-N-Acetyl denv 


anilide 











of suifonanilide, 
214, Me ester, 92 

312 

4,5-Dimethylbenzene-13* 

200, al 


79, yel 

239 









disulfonanilide 












313 

4-Chio ro-3-m e t hy 1-5- 

201 


52 










nitrobenzene sulfon¬ 
amide 












314 

Anthracene-2-sulfon- 

201 


122 

261 







Phenylhydrazide. 


anilide 




1 







210, Me ester, 
157, Et ester, 

160 

315 

5-Hydroxynaphthalene-l- 

201 

110 2d 









O-Acetyl denv of 


suifonanilide 


1 


1 







sulfonyl chlo¬ 
ride. 129 

316 

2-Hydroxynaphthalene- 

3,6-4isulfonanilide 

202 






233 

250 

254 

257 

i 


317 

5-Ainlno-2-hydroxyben- 

202 d 

100(anh ) 



159 (98) 








zene sulfonamide 







1 





318 

l-Nilronaphlhalene-2- 

202 

105,grn 

121,bz- 

214 









suifonanilide 



pet eth 









319 

Sulfathiazole 

202 5 










4‘N-Acetyl denv 













of sulfonamide, 
256 7 

320 

4-Nitrobenzyl sulfonamide 

204 

71 

90 

220 d 









(4-Nilroloiuene-a- 

sulfonamide) 












321 

Anthracene-l-sulfon- 

205 


90 


! 








amide 












322 

4,8-Dichloronaphlhalene- 

205 


141 










1 2-sulfonamide 



1 




1 





323 

3-Amino-4-hydroxyben- 

205(170) 

l55-6d 











zene sulfonamide 









! 

! 


324 

4-Hydroxybenzene-ly3-di- 

205 

>l00d 

89 

239 









suifonanilide (Phenol- 
2.4-'disulfonanihde) 












325 

6-Methylnaphthalene-2- 

205-6 


97 8 










sulfonamide 












326 

2,6-Dimethyl-4-hydroxy- 

205-7 


117-8 

206-8 









benzene-13-disulfon- 
aniltde 












327 

4-lodonaphthalene-l- 

206, 204 


124, 121 


136 








sultonamide 












328 

4-Fluoronaphthalene-l' 

206 

I00(hyd ) 

86 


144 






Et ester, 93 


sulfonamide 












330 

4-Amino-3-nitrobenzene 

206 7 


59-60 










sulfonamide 













•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 


331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 








Name 

MelUng 
point, °C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 




Ani- 

Imium 


Miscellaneous 
derivatives 
of the acid 







ronium 





Retene-6’Sulfonamide 

206 7 5 

121 3 

146 7 5, 








Me ester. 117 9, 




yel -hr 








El ester, 114-5 

2,6-Dimethyl-<Wtydroxy- 

206 8 


117-8 


205 7 







benzene-1,3-disulfon¬ 
amide 












3,7-Diethylnaphthalene-l- 

207 


105 7 









sulfonamide 

6-Bromonaphtha)ene-2- 

207 


124 









sulfonamide 
7-Bromonaphthalene-1 - 

209 


147 









sulfonamide 

4-Methoxybenzene-l,3- 

209 


86 

240 








dlsuifonanilide 

7-lodonaphthalene'2- 

210 


100 









sulfonamii^e 

4-(N-Vlethvlamino)ben- 

210 11 

244 5d 









^-Toluenesul- 

zene sulfonamide 











fonate, benzi¬ 
dine salt, 255 

2,4,6-Tnchlorobenzene 

210-2 0 


35 40 









sulfonamide 

4-Aminonaphthalene-]- 

212 




190 







sulfonamide 

6 -lodonaphthalene-]- 

213 


92 5 









sulfonamide 

Fluorene-2-sulfonamide 

213d 

155(hyd ) 

164 









Anthraquinone-I-sul- 

214 

218 

216-8, 




191 


284 


NH, -♦ l-Amino- 

fonanilide 



yel , 








anthraquinone, 




PhNOj 








252(243) 

l-Nitranaphthalene-2- 

214 

105,grn 

121, 


202 







sulfonamide 



pmk, 
bz -pet 
eth 









4-Acetamidobenzene 

214 


149 

219 


215 






sulfonanilide 

6 -Chloronaphthaiene-l- 

214 


70 








El ester, 114-5 

sulfonamide 

N-( I-Naphthyl )-4- 

215 


149 

219 

214 







acetamidobenzene sul¬ 
fonamide 












2,5-DichIorobenzene-] ,3- 

215 7 


114 









disulfonamide 
5-Methylbenzene-1,3- 

216, w 


94,eth 


153, al 







disulfonamide 

5-ChlDronaphthalene-2- 

216 


115 









sulfonamide 

Naphthalene-2-sulfon- 

217.213 

91 (hyg ), 

76, 79 


132 


190 1 

221 

269 

213 


amide 

4,7-Dichloronaphthalene- 

217 

(122) 

151 




■ 





1 -sulfonamide 

6 -Bromonaphthaiene-l- 

217 


77 




■ 





sulfonamide 

4,6-Dichloronaphthalene- 

218 


136 




■ 





2 -sulfonamide 

7-Broinonaphthalene-2- 

218 


100 




■ 





sulfonamide 

3,6-Dichloronaphthalene- 

218 


166 




■ 





2 -sulfonamide 







H 






* Derivative data given in order m p , crystal color, solvent from which crystallized 


405 


Copyright 1967 by CRC Press, Inc. 
k 








TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Salts of the corresponding acid 


Jo 

Name 

MeUing 
point "C 

Sulfonic 

acid 

Chloride 

Amide 

Anilide 

I Naph¬ 
thyl 
amide 

s- 1 

Benzyl 

thiu 

ronium ; 

;>-Tolui- 

dinium 

Ani- 

linium 

o-Tolui- 

dinium 

Miscellaneous 
derivatives 
of the acid 

157 

158 

59 

60 

61 

.62 

163 

164 

165 

366 

367 

368 

369 

370 

371 

372 

373 

?74 

375 

376 

377 

378 

379 

380 

381 

382 

6 -Ethoxy-l-nitrO“ 

naphthalene-2-suifon- 

amide 

5-Aminonaphthalene-2- 

sulfonamide 

4- Acetamidobenzene 

sulfonamide j 

5- Bromonaphthalene-2- 
sulfonamide 

4- Nitrobenzyl sulfon- 
aniiide (4>Nitrotoluene< 
a-suifonanilide) 

7>Methoxynapbthalene-2- 
sulfonamide 1 

2,4,6'Tribromobenzene 
sulfonanilide 

7,^Dichloronaphthalene- 

1 -sulfonamide 

^Hydroxynaphthalene-1- 

sulfonamide 

6 - lodonaphthalene-2- 
sulfonamide 

2,S-Dimefhylbenzene-1,4- 

disulfonanilide 

5,6'Dichloronaphthaiene- 

1 -sulfonamide 

Acenaphthene-5-sulfon- 

amide 

6 -Nitronaphthaiene-]- 
sulfonamide 
2-Methylbenzene-ls4- 
i disulfonamide 

5- Chlorobenzene-l3' 

1 disulfonamide 

Anthracene-1,8-disui fon- 
anilide 

4-Nitronaphthalene-2- 

sulfonamide 

dfb-Dichloronaphthalene- 

1 - sulfonamide 

4- Carboxamido-3-nitro- 
benzene sulfonamide 
(2-Nitrobenzamide- 
4-suironamide) 

5- Chloronaphthalene-l- 
sulfonamide 

4-Methoxynaphthalene-1- 
sulfonamide 
3,4-Di-iodobenzene 
sulfonamide 

7,8-Dichloronaphthalene- 

2 - sulfonamide 
Anthraquinone-1,6>disul- 

fonanilide 

23»4-Trichlorobenzene 

sulfonamide 

218 

218 9d 

219 

220 

220 d 

220 

220 2d 

221 

222 d 

222 

223 

223 

223 

223-4 

224 

224 

224 

225 

226 

226 

226 

226 

227, aq al 

227 

227 8,yel 

227-30 

71 

64 

107 (hyg) 

III ( + 2 5 
H,0) 

122 5 

215 7, gold 

146 

149 

96 

90 

83 

64 

138 

140 

164 

106 

III 

127 

98 

106 

225 

139 5 

119 

di 160 

95 

98 5 

82, bz - 
pet eth 
124 

197-8, 
yel, 
PhNO, 
64 5 

204 

228 

310 

333 

192 

127 8 

214 

121 

178 

di 178 

138 

147 5 

215 





1-N-Acetyl deriv 
of sulfonamide, 
238 9 

Sulfony! bromide, 

110, Me ester, 

89, Et ester, 46 

! 


’Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Denvaiives of (he corresponding acid 

Salts of the corresponding acid 


No 

Name 

Mehing 
point, *C 

Sulfonic 

acid 

Chloride 1 

Amide 

Anihde 

1 Naph¬ 
thyl 1 
amide 

S- 

Benzyl 

thiu- 

p-Tolui- 

dinium 

Ani- 

linium 

o-Tolui- 

dinium 

Miscellaneous 
derivatives 
of the acid 








ronium 





383 

3,4-Dichloro-2-niethylben- 

228 


51 2 



1 







zene sulfonamide 








i 




384 

4'-Nitrobiphenyj-4- 

228 


178 










sulfonamide 












385 

2,4,6-Tribromobenzene 

228 

64 

64 


220 2d 








sulfonamide 












386 

8-Nitronaphthalene-2' 

228 223 

135 6(+l 5 

169 


172 3 








sulfonamide 


H,0) 






i 




387 

6 ,8-Dichloronaphthalene> 

228 


121 










2 -sulfonamide 












388 

Benzene-1,3-disulfon> 

229 


63 


148-50 

245 

214 




N-Xanthylsulfon- 


amide 











amide, 170, Aik 
fusion re¬ 
sorcinol, 110 

389 

4,S-Dichloronaphthalene- 

229 


117 










l-sulfonamide 












390 

Biphenyl-4-sulfonamide 

230 


115 


125 







391 

2,4-DI-iodobenzene 

230 

167 (anh ) 

77 8 








Me ester, 78, al. 


sulfonanilide 











Et ester, 52, al 

392 

2-Hydroxynaphthalene- 

231 


di 231 










l,5-di$ulfonanilide 












393 

S-Bromonaph(ha(ene-l- 

232-3 


95 










sulfonamide 












• 394 

2-Hydroxynaphlhalene- 

233 


169 










1,7-disulfonanilide 












395 

Methane disuifonamide 

233 

bp 220 

dt 8, b p 


di 










70i5-r»d 

133'“ 


192-3 







396 

2-Ethoxybenzene-l,4- 

233 


di 106 8 










disuifonamide 












397 

3,5-Dmitrobenzene sulfon- 

235 


99, chi, 










amide 



Igr 









398 

4-Aminobenzene-l ,3-di- 

235, w 

120d 










! 

sulfonamide (Anihne- 
2,4-disulfonamide) 












399 

7-Chloronaphthalene-l- 

235 


129 










sulfonamide 












400 

5,6,8-Trichloronaph- 

235 


158 










thalene-2-suifonamide 












401 

4,6,7 ,S-Tetrachloronaph- 

235 


176 










thalene-2-sulfonamide 












402 

S-Nitronaphthalene-l- 

236 


113 


123 








sulfonamide 












403 

4-Carboxamidobenzene 

236 

94(hyd ) 

di 57 


dt 252 








sulfonamide 


260 (anh ) 










404 

2,4-Diaminobenzene-1,5- 

236 


275 

187 









disulfonanilide 












405 

2,3-Dictiloro-4-mettiylben- 

237 


41 










zene sulfonamide 












406 

Benzene-1,3,5-trisulfon- 

in 237 

>100 

in 187 

in 310 5 







Tri-Et ester, 147, 


anilide 











bz 

408 

Anthraquinone-l ,7-di- 

237-8, yel , 

120 (hyd) 

321-2, 










sulfonanilide 

cl bz 


br -yel, 
PhNO; 









409 

Anthraquinone-1,8-di- 

237-8, yel, 

293-4 

222 3 

>340 









sulfonanilide 

PhNO, 











410 

4-Methvibenzene-1,2-di- 

237 9 


109-11 


190 








sulfonamide 

1 












•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 






Derivatives of the corresponding acid 

Salts of the corresponding acid 


No 

Name 

Melting 
point ’C 

Sulfomc 

acid 

Chloride 

Amide 

Aniilde 

1 Naph¬ 
thyl 
amide 

S- 

Benzyl 

thiu- 

p-Tolui- 

dinium 

Am 

linium 

o-Tolui 

dinium 

Miscellaneous 
derivatives 
of the acid 








ronium 





411 

6*Hydroxynaphthalene-2- 

238 

129(hyd ) 



161 


217 

248 

264 

208 



sulfonamide 


167(dnh ) 





(207) 





412 

4-Hydroxybenzene-13‘ 

239 

>100d 

89 


205 








disulfonamide ( Phenol' 
2,4-disulfonamide) 












413 

5-lodonaphthalene>l- 

239 


141 










sulfonamide 












414 

4«5-Dimethylbenzene-l ,3- 

239 


79, yel 


200, al 








disulfonamide 












415 

7'lodonaphthalene-l- 

240 


165 










sulfonamide 












416 

4-Methox y ben zene-1,3~ 

240 


86 

1 

209 








disuifonamide 












417 

4-Acetamidonaphthalene- 

241 




170 








l-sulfonamide 












418 

Benzene-1,2-disulfon- 

241 


143 

254 



206 






anilide 

i 











419 

5-Nitrobenzene-l3-di- 

242 


di 97 8 










sulfonamide 










1 


420 

Naphthalene-2,7'disulfon' 

242 


158 162 




212 

299 

251-2 

238 



amide 












421 

2,4,6-Trimethylbenzene- 

244 


di 125 


dt 








l^-^lisulfonamide 





150 1 







422 

S.^Dichloronaphthalene- 

244 


134 










2-sulfonainide 












423 

2,3,4,6-Tetrabronioben- 

245 d 


96 5 










zene sulfonamide 












424 

6,7,8-Trichloronaph- 

245 


157 










thalene-2'Sulfonamide 




1 








425 

N,N'-Di( l-naphthyl )ben- 

245 


63 

229 

148 50 


214 

1 



Aik fusion — re- 


zene-13-disulfonamide 




i 







sorcinol, 110, 
N-Xanthylsul- 
fonamide, 170 

426 

Anthraquinone-l,5-di- 

246(350) 

3l0d 

265-70 


270 d 








sulfonamide 












427 

l-lodonaphthalene-2- 

247 


94 










sulfonamide 












428 

9,10-Dichloroanthracene- 

248 


221 

279 





1 




2-5ulfonanilide 












430 

5-IV1ethylnaphthaiene-2- 

248-50 


120-2 

188 9 






1 



sulfonanilide 












431 

4,6-Dimethylbenzene-l,3- 

249, w 


130, pet 


196, 








disuifonamide 



elh 


50”4,al 







432 

Benzene-1,4-disuifon- 

249 


131(139) 

288 









anilide 





1 







433 

S,6,7-Trichloronaph- 

249 


131 










thalene-l-5ulfonamide 












434 

Naphthalene-1,5-dl$ulfon- 

249 

245 (anh ) 

di 183 

310(340) 



257 

332 



Di-Me ester. 


anilide 







251d 




205,chi 

435 

l-Chioronaphthalene-2- 

250 

130 3d 

84 5 


171 2 








sulfonamide 


(dnh ) 










436 

Azobenzene‘4,4'-disulfon- 

250 d 

169d 

di 222 








El ester, 104 


amide 


(dnh ) 










437 

4-Carboxanllidobenzene 

252 

94 (hyd ), 

di 57 

di 236 









sulfonanHide 


260(anh ) 











• Derivative data given in order m p . crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

Sulfonic 

acid 

Derivatives of the corresponding acid 

Salts of the corresponding acid 

Chloride 

Amide 

Anilide 

1-Naph- 

thyl 

amide 

S- 

Benzyl 

thm 

ronium 

p-Tolui- 

dinium 

Ani- 

tinium 

t>-Tolui 

dinium 

438 

Phenanthrene-2-sulfon- 

253 4 

150 

156 


157 8 



291 




amide 











439 

Benzene-1,2-<lisuifon> 

254 


143 


241 


206 





amide 











440 

2-Amino-5-me(hylben- 

257 


156 


192 







zene-1,3-disuironamide 











441 

2-Amino-5-methytben- 

257, w 

290 

di 156, 


di 196- 







zene-1,4-disulfonamide 



chi 


7, aq 












al 






442 

S-Aminonaphthaleite-1- 

260 




171 


179 





sulfonamide 











443 

2-Methylbenzene-1,3- 

260 


88 


162 







disulfonamide 











444 

Anthracene-2-sulfonamide 

261 


122 


201 






445 

Anthraquinone-2-suIfon- 

261 


197 


193 


211 

308 

309 



amide 











446 

7-Nitronaphthalene-l- 

261-2 


169 70 









sulfonamide 











447 

6,7-Dichloronaphthaiene- 

268 


142 









l-sulfonamide 











448 

3,7-Dichloronaphthalene' 

269 


136 









l-sulfonamide 











449 

Anthraquinone-2,6-disui' 

269-70 

310 II 

265 70, 

>350 








fonantlide 


(hyd ) 

yel 








450 

Anthraquinone-I,5-disul- 

270 d 

3l0d 

265-70 

246(350) 








fonanilide 











451 

l-Bromonaphthalene-2' 

271 


93 









sulfonamide 











452 

5,7-Dichloronaphthalene- 

272 


149 









I-sulfonamide 











453 

Naphthalene-1,4-disuifon- 

273, w , 


160(166) 


179 







amide 

at 










454 

Azoxybenzene-33'-<li- 

273 

126 

di 138 









sulfonamide 











455 

4,6-Dichlorobenzene-l ,3- 

276 


123 









disulfonamide 











456 

Benzidine-2,2'-<lisulfon- 

278 


Hydro- 









amide 



chio- 












ride. 












205 








457 

9,10-Dichloroanthracene- 

279 


221 


248 







2-sulfonamide 











458 

1 ,S-Dichloronaphthalene- 

282 


125 









2-sulfonamide 











459 

4-Nitronaphthalene-2,7- 

286-7 


140 1 









disulfonamide 











460 

Azobenzene-3,4'-disulfon- 

288 


123 5 









amide 











461 

Benzene-1,4^iisulfon- 

288 


131(139) 


249 







amide 











462 

Naphthalene-13-disulfon- 

292 3 


di 137 5 









amide 











463 

Anthracene-1,5-disulfon- 

293 


di 240 

di >330 








anilide 











464 

2,5-Dimethylbenzene-l,3- 

295, al 


81, Igr 


174, al 







disulfonamide 












Miscellaneous 
derivatives 
of the acid 


Me ester. 101-2, 
Et ester, 89, 
yel-br 


5-N-Acelyl denv 
of sulfonamide, 
231-2 


Me ester, 157, 
Et ester, 160 
Me ester, 123, 
El ester, 125 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Melting 
point, *C 

1 

Sulfonic 

acid 

Derivatives of the corresponding acid 

Salts of the corresponding acid 

Miscellaneous 
derivatives 
of the acid 

Chloride ; 

i 

1 

Amide 

Anilide 

1 

I-Naph' 

thyl- 

amide 

s- 

Benzyl 

thiu 

ronium 

p-Tolui- 

dinium 

Ani- 
linium 1 

o-Tolui- 

dinium 

465 

Naphthalene>l,6-disulfon> 

298 

125(anh ) 

129 




81 

314-5 

298-9 

323-4 



amide 







(235) 

i 




466 

Naphthalene-1,7-di$ulfon- 

298 300 

123 







1 




amide 












467 

Biphenyl-4,4'-disulfon- 

300 

72 

203 




171 

330 d 





amide 












468 

Naphthalene-2,6-di$uifon- 

305 


225 




256 


360 




amide 












469 

Azobenzene-3,3'-di$ulfon- 

305 


di 166 










amide 












470 

2,5-Dimethylbenzene-l,4- 

310 


164 


223 








disulfonamide 












471 

Naphthalene-1,5-disulfon- 

310 

245(anh ) 

183 


249 


257. 

332 



Di-Me ester, 205, 


amide 

(340) 






251 d 




chi 

472 

Benzene-1,3,S-trisulfon- 

310 5 

>100 

in 187 


in 237 






Tn-Et ester, 147, 


amide 











bz 

473 

Anthraquinone-2,6-disul- 

321 


di 250. 










fonanilide 



yel , cl 













bz 









474 

Anthracene-1,5-disulfon- 

330 


di 240 


di 293 


1 






amide 












475 

Anchracene-1,8-disul- 

.333 


225 


224 


1 






fonamide 












476 

8-Cyanonaphthalene-l- 

333-4 


139 










sulfonamide 












477 

Anthraquinone-l,ft.disul- 

>340 

293 4 

222 3, 


237-8, 








fonamide 



yel . 


yel. 











PhNO; 


PhNO, 







478 

Anthraquinone-13-disul- 

>350 

310 11 

265 70, 


269-70. 








fonamide 


(hyd ) 

yel 


red- 











1_ 


yel 

1_ 


1_ 

1_ 




•Denvaiive data given in order m p , crystal color, solvent from which crystallized 
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Handbook of tables for Organic Compound Identification, © f 967 CRC 


EXPLANATIONS AND REFERENCES TO TABLE XXV 


2,4-Dinitrophenyl thioether (2,4-Dinitrophenylsulfide).* 


RSH 


NaOH 


RSNa + 




2,4-Dmitrophenyl 

thioether 


From the sodium thiolate (prepared from the thiol and sodium hydroxide) and 2,4-dinitrochlorobenzene 
in methanol. 

For directions and examples see: Cheronis, p. 642. 

From the sodium thiolate and 2,4-dinitrochlorobenzene in aqueous or absolute alcohol. 

See: Linstead, p. 86; Shriner, p. 255; Vogel, p. 500; Wild, p. 91; R. W. Host, J. O. Turner and R. D. Nor¬ 
ton, J. Amer. Chem. Soc., 54, 1985 (1932); R. W. Best, J. O. Turner and M. W. Conn, J. Amer. Chem. Soc., 55, 
4956(1933). 

2,4-Dinitrophenyl sulfone. * 



2.4-Dinitrophenyi 

sulfone 


From the thioether (prepared from the thiol and 2,4-dinitrochlorobenzene) and potassium permanganate 
in aqueous or glacial acetic acid. 

For directions and examples see: Cheronis, p. 641; Linstead, p. 87; Vogel, p. 501; Wild, pp. 91-2. 

From the thioether with hydrogen peroxide, ammonium molybdate and perchloric acid in water. 

See: Cheronis, p. 642. 

Hg salt. 

2 RSH + Hg(CN)2 ^ (RS)2Hg -i- 2 HCN 

Mercuric 

thiolate 

From the thiol and aqueous mercuric cyanide in ethanol. 

For directions and examples see: Linstead, p. 86; Wild, pp. 90-91; E. Werlheim, J. Amer. Chem. Soc., 51, 
3661 (1929). 


3.5-Diniirothiobenzoate. * 


RSH 




-I- HCl 


3,5-Dinitrothiobenzoate 


From the thiol, 3,5-dinitrobenzoyl chloride and pyridine. 

For directions and examples see: Cheronis, p. 643; Shriner, p. 255; Vogel, p. 501; Wild, p. 92; E. Wertheim, 
J. Amer. Chem. Soc., 51, 3661 (1929). 


3-Nitrothiophthalate. * 


RSH -h 



NOj 



3-Nitrothiophthalate 


From 3-Nitrophthalic anhydride and the thiol. 

For directions and examples see: Wild, p, 93; E. Wertheim, J. Amer. Chem. Soc., 51, 3661 (1929). 
•Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE XXV (Continued) 


S-Alkylmercaplosuccmic acid (Alkytthiosuccimc acid) * 

CHCOONa H"" RSCHCOOH 

RSH + II -> I 

CHCOONa CH 2 COOH 

S-Alkylmercap 
tosuccinic acid 


From the thiol and disodium maleate in ethanol 

For directions and examples see J G Hendrickson and L F Hatch, J Org C/iew , 25, 1747 (I960) 
1-Anlhraquinonyl thioether 



From the thioether with sodium anthraquinone-1-sulfonate and sodium hydroxide in water 
For directions and examples see E E Reid, C M MacKall and G E Miller, J Amer Chem Soc , 43, 
2104(1921) W S Hoffman and E E Reid, 7 Amer Chem 5oc , 45, 1831 (1923) L M Ellis and E E Reid, 
J Amer Chem 5oc , 54, 1674 (1932) 

Acetate 


RSH + CH 3 COCI ^ 
RSH + (CH3C0)20 — 
RSH + CH2=C=0 — 


CH 3 COSR 

+ HCl 

CH 3 COSR 

+ CH 3 COOH 

CH 3 COSR 


Acetate 



From the thiol with acetyl chloride, or from the thiol with acetic anhydride and aqueous sodium hydroxide, 
or from the thiol with ketene 

For directions and examples see A Schoberl and A 'Magnet m Methoden der Organischen Chemie (Houben- 
Weylj,'Vo\ 9 (Ed E Muller), Georg Thieme Verlag, Stuttgart, 1955, pp 753-756 

Methyl thioether 


RSNa + CH 3 I — RSCH 3 + Nal 

Methyl 

thioether 

From the sodium thiolate with alkyl halide 

For directions and examples see E E Reid, The Chemistry of Bivalent Sulfur, Vol 2, Chemical Publishing 
Co , New York, 1960, p 25 

Disulfide 


2 RSH —^ RSSR + H 2 O 

Disulhde 

From the thiol (or thiophenol) with ferric chloride in aqueous acetic acid 

For directions and examples see Linstead, p 87, Wild, p 95, T Zincke and W Frohneberg, Chem Ber, 
43,840(1910) 

From the thiol with chlorine, bromine or iodine m hydrocarbon solvent 

See E E Reid, The Chemistry of Bivalent Sulfur, Vol I, Chemical Publishing Co, New York, 1958, p 


•Derivatives recoin mended for 6rsl trial 

Warning This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS) 
a) Liquids (Listed in order of increasing atmospheric b.p.)* 


No 

Name 

Boiling 
point X 

Melting 
point, X 

" D 

i 

i 

Of 

2.4-Di 
nitro 
phenyl 
Ihio- 1 
ether 1 

2.4-Dl- : 
nitro- i 
phenyl 
sulfone 

3 5 Di 

nitro 

thioben 
zoate 1 

3 Nitro 
thio ! 
phtha) 
ate 

1-An- 

thra- 

quinonyl 

thio 

ether 

Mercury 

salt 

S Alkyl 
mer- 
capto 

succinic 

acid 

Disulfide 

Miscellaneous 

1 , 

Methanethiol (Methyl i 

5 96 

-123 


0 8599'" 

127 8 

189 5 



221 

176 

133 

-84 72, 



mercaptan) 












b p 



1 




i 








116 8 


2 

Ethanethiol (Ethyl 

36 

- 144 4 

14318 

0 83147'" 

114-5 

160 

62 

149 

184 

85 

119 5 

-101 4, 

Acetyl, 

1 

mercaptan) 


1 










b p 

bp 114 














153 5 


3 

2-Propanethiol(tec- 

56 

-130 7 

1 4256 

0 8142 

93 5 5 0 

140 5 

84 

145 

134 

63 


-69 



Propyl mercaptan) 












bp 















176 


4 j 

2-IVfethyl-2-propane« 

64 2 

1 26 

1 4230 

0 7999 

109 II 






164 

b p 

Benzoyl, 


thiol (/m-Bulyl 
mercaptan) 












200 1 

bp 110 “ 

5 

]-Propanethiol {n- 

67 5 

-1138 

1 4348 

0 8047 

85-6 5 

127 5 

52 

137 

151 

72 

118 9 

-85 59 



Propyl mercaptan) 












b p 















195-6 


6 

2-Butanethiol (sec- 

84 5 

-165 0 

1 4367 

0 8294 

65 6 6 0, 

120 




189 

135 

b p 

Benzoyl, 


Butyl mercaptan) 












95 7'" 

bp 150" 

7] 

2 ‘IV 1 eth y 1 • 1 -p r opan e- 

88 72 


1 4386 

0 8357 

74 5 5 0 

105 5 

63 4 

136 

144 

95 

120 9 

bp 220 



thiol (Isobutyl 
mercaptan) 











1 4 : 



8 

2 >Propene-l-thiol 

90 67 9 


1 4680 

0 93044 

72 

105 

52 





b p 



(Allyl mercaptan) 












174d 


9 

1-Butanethiol (n-Butyl 

98 100 

-119 to 

1 44402 

0 8337 

66 

92 

49 

144 

112 5 

86 

103 7- 

b p 

Benzoyl, 


mercaptan) 


-115 









4 

226 

b p 160" 













144 5 



iO 

2-Pentanethiol (sec- 

1129 

-169 

1 4386'" 

0 82815'"! 








b p 



Amyl mercaptan) 












122 3'" 


n 

2-IVlethoxyethanethiol 

113 


1 4488" 


90 








Acetyl, 















bp 110 ''° 

12 

D,L-3-lVlethylbutane- 

117 


1 44118 

0 83475 







115 6 - 

b p 250 



thiol (Isoamyl 

118 










60 




mercaptan) 

20 













13 

1 -Phenylethane-l-thiol 

119 20 


1 557 

1 022 


161 






58 

Acetyl, 















bp 123- 

5.3 

14 

D-2-Methyl-l-butane- 

119 21 



0 8403'" 

78 9 





60 

122 3- 

bp 

[«)(? 


thiol 











6 

122 3 

+ 3 21 

15 

2-Chioropropanethiol 

125 


1 4844 

1 1062 

76 7 







b p 

Acetyl, 














113- 

b p 70- 














20 " 

1 " 

16 

2-Chloroethanethiol 

125-6 


1 5289 

1 203 

95 7 







bp 

Acetyl, 














170 80 

bp 51* 

17 

2-Ethoxyethanethiol 

125 6 


1 5795 

0 9462 

66 







bp 















150-2'" 


18 

l-Pentanethiol (n- 

126 64 

-75 83 

1 44366 

0 8390 

79 5 

83 

40 

132 

114 

75 

107 8 

b p 

PdCh 


Amyl mercaptan) 





80 5 







140-5" 

deriv ,41 

19 

2-Hexanelhiol (sec- 

142 

-147 0 

1 4426" 

0 83050'" 











Hexyl mercaptan) 

138 9 













20 

1,2-Ethanedithiol 

147,46 

-41 0 

1 5550 

1 1185" 

248 








Di-Me 


(Ethylene dithio- 

7,6 












eth ,b p 


glycol) 













183 

21 

1-HexaneChiol (n- 

151 2 

-81 03 

1 4490 

0 8526 

73 5 5 0 

97 



129 

58 

96 0- 5 




Hexyl mercaptan) 














22 

2-Hydroxyethanethiol 

158,54'' 


1 4443 

1 1143 

100 2 





123 


28 

Diacetyl, 









! 




1 


! b p 98-9, 

1 Diben- 
zoyl, 39, 

! S-Phenyl- 
urethane, 

! 59-60, 
bz 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS) 
a) Liquids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

Boiling 
point *C 

Melting 
point, *C 

■ 

DJ® 

2.4-Di- 

nitro- 

phenyl 

2,4-Di- 

nitro- 

pbenyl 

3 5 Di 
nitro- 

thioben- 

3 Nitro 
thio 
phthai- 

1-An- 

thra- 

quinonyl 

Mercury 

salt 

S-Alkyl 

mer- 

capto 

succinic 


Miscellaneous 





■ 


ether 

sulfone 

zoate 

ate 

ether 


acid 



23 

Cyclohexanethiol 

158-60 


1 4933 

0 9782 

148 

172 




78 

150 5- 

bp 288 



(Cyclohexyl mer¬ 
captan) 











1 5 



24 

cts-3‘Methyl-l-cyclo 

165 


1 4647^* 

0 916" 









(aUt. 


hexanethiol 













-2 24 

25 

Thiophenol 

169 5, 

-14 9 

1 5888 

1 0780 

121 

161 

149 

131 




665 

4-Nitro- 


(Mercaptobenzene) 

172 5 











61 

thio- 
benzoyl, 
115 7- 8, 
Phenyl- 
urethane, 
128 

26 

trans-3-Merhyl-l- 

171 


1 4663" 

0 914" 











cyclohexanethiol 













+ 5 50 

27 

2>Thiophenethiol 

171 1, 


1 6021 

1 168'”" 

119 

143 






56 

Acetyl, 



166 












b p 230 2 

28 

M-Propanedkhiol 

172 9 

-79 0 

1 5371 " 

1 0775" 

194 







b p 

Diben- 














198" 

zoyl, 56 3 

29 

l-Heptanethioi {n- 

176 7 

-43 4 

1 4498": 

0 83891" 

81-2 

101 

53 

96 

132 

77 

105 8- 

b p 



Heptyl mercaptan) 











6 2 

164' 


30 

2-Octanethiol {sec- 

186 4 

-79 0 

1 4481" 

0 83293" 








b p 



Octyl mercaptan) 








i 



1 

161- 















71' 


31 

2-Thiocresol 

194 3 

15 



101,98 

155 




170 3 



S4-Nitro- 


(2'Toluenethiol) 





95 








benzoyl, 

90-1 

32 

Phenylmethanethiol 

194-5 



1 058 

130, 

182 5 

120 

137 



189- 

74,70 

Ph eth , 


(Benzyl mercaptan) 





128 5- 






90, 


42 







95 






192 



33 

3-Thiocresol 

195 4 




100-1 5, 

145 







S-4-Nitro- 


(3-Toluenethiol) 

1 


1 

! 

91 





j 

1 

! 

benzoyl, 

95-6, 

Ag 

deriv , 
126-7 

34 

1,4-Butanedithiol 

195 6 

-53 9 

1 5265" 

1 0395" 


1 







Diben- 















zoyl, 49 5 

35 

2-Phenylethanethiol 

199 


1 5643'” 

1 0318"’ 

93-4 5 

133 






b p 

Acetyl, 














168- 

bp 134 














80'" 

5" 

36 

I'Octanethiol {n- 

199 1 

-49 2 

1 4519" 

0 83956" 

78,76- 

98 



95 

71 

96 1-6 

b p 



Octyl mercaptan) 





75 







178- 















83" 


37 

2-Chlorothiophenoi 

205 



1 2752'”" 

138 







90 


38 

23-Diniethylthiaphenol 

211-2 












S-Ph eth , 


(p-Xylene-2-thiol) 













b p 

172 5", 
S-4.Tolyl, 
eth , b p 
188" 

39 

2,4-Dimethykhiophenol 

214 












S-Ph eth , 


(m-XyIene-4-thiol) 













b p 

171", 

S-Benzyl 
eth , 35 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS) 
a iLiquids (Listed in order of increasing m.p. )* (Continued) 


No 

Name 

Boiling 
point *C 

Melting 
point *C 

"d 

■ 

2.4-Di- 

nitro- 

phenyl 

thio 

ether 

2.4-Di- 

nitro- 

phenyl 

sulfone 

^ 5 Di 
nitro 

thioben 

zodte 

3 Nilro- 
thio 
phthal* 
ate 

I'An- 

thra- 

qumonyl 

thio 

ether 

Mercuryi 

salt 

S-Alkyl 

mer- 

caplo- 

succinic 

acid 

Disulfide 

Miscellaneous 

40 

2-Hydroxythiophenol 

216 

mm 


1 2373“ 



i 






O-Me eth , 


(Thiocatechol) 

7”', 












b p 


! 

88 90" 


1 







1 



218-9, 
Di-Me 
eth . b p 
237 

41 

Bis(2-niercaptoethyl) 

217 

-80 

1 5339 

1 1648“ 





i 



i 

4-Nitro- 


ether 













benzoyl, 
106 5 

42 

1,5-Pentanedithiol 

217 3, 

-72 5 











Di benzoyl. 



110'" 












45 

43 

1 -Nonanethiol (n- 

220 2 

-20 1 

1 45197 

0 83714 

86 , 

92 



117 5 


105-6 

b p 



Nonyl mercaptan) 





84 5 







211-2" 


44 

2<lsopropyi-5-methyl- 

230-1 










78, al 




benzenethiol 

(Thiothymol) 














45 

5-lsopropyl-2-methyl- 

235-6 



0 9975"'" 






109 



S-Me eth , 


benzenethiol 

(Thiocarvacrol) 













b p 244 

46 

1,6-Hexanedithiol 

237 1 

-21 0 

1 5077“ 

0 9886" 

1 

1 


! 





' Dibenzoyl, 















57 

47 

1 -Naphthalenethiol 

285, 


1 6802 

1 1607 









Benzyl 


(a-Mercapto 

IMS'"- 












eth , 


1 naphthalene) 




1 









78-80, 

4-Nitro- 

benzoyl, 

121-30, 

Acetyl, 

bp, 

200-3" 


•Denvaiive data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS) 
b) Solids (Listed in order of increasing m.p.)* 


No 

Name 

Melting 

point, 

T 

Boiling 

point 

'C 

2,4-Di 

nitTo 

phenyl 

ihio- 

ether 

2.4 Di- 
nitro- 
phenyl 
sulfone 

Acetate 

Benzoate 

S-Alkyt ' 
mer 

caplo- ' 

succinic 

acid 

Disulhde ' 

Methyl 

thio- 

ether 

Miscellaneous 

1 

3-Hydroxythiophenol (Thio- 

17 

168” 




dt 78 


95 


Di-Me eth , b p 


resorcinol) 










224-5 










i 



2 

Hexadecanethiol (Cetyl 

19 

123-8"' 

91,96 

105 



105 

55 5 




mercaptan) 







6 5 




3 

1,10-Decanedithiol ^ 

20 17 8 

297 1 




dt 57 




or 0 9432 nf 








55 




1 4940 

4 

Benzoylmethanethiol (2-Mercapto- 

23 4 

116 22' 






81 


Df 1 1753, 


acetophenone) 







1 



Oxime. 70. Phenyl- 
hydrazone,90 1 

5 

2>AininothiophenoI 

26 

234, 

152 


dt 135 


i 

93 

b p 





125-7“ 







234 









i 



sl d ' 


6 

3'Phenylenedkhiol (Dithio- 

27 1 

245 123” 







i 

Trmitrobenzene 


resorcinol) 










add comp , 76 7 

7 

4'Diinethylainmothiopheno) 

28 5 

259 60 

176 





118 



8 

Z-Phenylenedlthiol (Dithiocatechol) 

29 

238 9 



di 88 5 

dt 74 5 












94-5 





9 

4'Hydroxybenzenethiol (Thio- 

30 

144 6'" 



5- 85 6, 

75. di 



84 5 

S-Et eth , 39-41 


hydroqumone) 





bz -Igr , 
dt 66 

161 





10 

Mreo-Dithiothreitoi (r/ireo>2,3- 

42 3 

123-5' 



tetra 73, 





Oxid -* trans-4,5- 


Dihydroxy-1.4 dilhiobutane) 





me a! 





dihydroxy-o-di- 
thiane. 132. Di- 
isopropvlidene 
deriv 78, me al 

II 

4-Thiocresol (4>Toluenethiol) 

43-4 

195 

102 5 4 

189 5 

dt 66 

dt 161 




S-4-Tolyl deriv , 57 












S-4-Nitrobenzoyl 

114 5 S-Chloro- 
acetyl, 40 

12 

4oChloro*l-naphthalenethiol 

43 4, al 







122 



13 

4'Aminothiophenol 

46 

140 5" 



'H-mono 



82 

b p 



! 





154 

163, yel 

! 



272 3 


14 

l,4-(Dimethylthio)-benzene (/>* 

1 Xylylene dimercaplan) 

46-7 

156'' 




'dt 135 





15 

5>Ammo-2-methylthiophenol 

47,bz - 




dt 125, 




147 

Tri-Me eth , b p 



pet 




yel , bz - 




igr 

159 


! 

■ eth 




pet eth 






16 

1 4'Chlorothiophenol 

54 

|123 





163 4 

73 



17 

2-Hydroxy-1 -naphthalenethiol 

55, pet 




O- 120, 








eth 




ecu. 





1 


1 


1 


1 

dt 57 






18 

M«^Benzenetrithiol 

57 60 




tri 73-4, 




In 66 







! 

al 


1 


8 ,al 


19 

2-Nitrothiophenol 

58 61 


131 3 




1 

199 

64 5 


20 

l-Amino-2-propanethiol 

63 5 







1 Dihydro- 


Hydrochloride, 87- 










chloride. 


8 , al Picrate, 










214 


143-4d 

21 

4-Broniothiophenol 

75 

231 

142 

190 

51 2, me 



94 5 

38, al 

Benzenesulfonate, 







al 





! 75 

22 

3>Nitrothiophenol 

77 







84 


1 

1 

23 

1 4-Nitroth)ophenol 

77 


160 



123 7, 


184 

72 









50“„ 












ac a 





24 

4-Nltro-l-naphtha)enethiol 

77 9 


193 





189 



25 

2-Naphthalenethiol (2-Mercapto- 

81 

286 

|145 

228 

|53 5 



139 


4-Nitrobenzoyl, 


naphthalene) 





! 


! 

! 


183-4, 2-Tolyl 
eth ,bp 229 5” 


• Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXV. ORGANIC DERIVATIVES OF THIOLS (MERCAPTANS) 
b) Solids (Listed in order of increasing m.p. )* (Continued) 




1 


2,4-Di 


1 


S-AIkyl 






Melting 

Boiling 

nitro 




mer- 


Methyl 


No 

Name 

point 

point 

phenyl 

phenyl 

sulfone 

Acetate i 

Benzoate 

capto 

Disulhde 

thio- 

Miscellaneous 



°C 

X 

thio- 



succinic 


ether 






ether 



acid 




26 

DL-er 1 ;Aro-Dithiothreitol (ervlhro- 

82 3, It 




tetra 





Oxid -*n9-4,5-di- 


2,3-Dihydroxy-l ,4-dithiobiitane) 

pel eih 




126,bz 





hydroxy-o-di- 
thiane, 132 Di-iso- 
propylidene denv , 

145. pet eth 

27 

4-Iodolhiophenol 

85 6,al 


140 5 





124 

45 38 

CrO,/AcOH^ 












sulfone, 83 

28 

4-Amino-I-naphlhalenelhiol 

91 3 




N-mono i 



168 









173 






29 

2-(3‘^Aiiiiiiopropionamido)ethane- 

93 6, 




di 139 





Hydrochloride, 


thiol (Aletheine) 

subi 




40, et 





214 7,95“„al . 



140'" 




ac 

1 




Oxalate, 121 2. al 

30 

Bi$(4-mercaptophenyl)ether 

98 




di 68 






31 

4-Phenylenedithiol (1,4'DiiTier- 

98, aq at 




di 126, 




di 85, 

Di-Et eth ,81 5, al 


captobenzene) 





pet eth 




me 

al 


32 

2-Aminoethanethioi 

98 100 

130 

94 5 


di 30 



Dihydro- 

Hydrochloride, 










chio- 


70 2, al . Picrale, 










ride, 216 


126 S-Acetyl hy¬ 
drochloride, 137 

33 

Triphenylmethanethiol 

107 




139-41 

185 


ca 155 



34 

4-Bromo-2'nitrothiophenol 

110 










35 

4>Biphenylthiol 

111 2.al 


146 

170 




150 

107 8, 
dl 


36 

3-Amino-1-propanethiol 

112 3 







Dihydro- 

Hydrochloride, 69, 










chlo¬ 
ride, 219 


dll al 

37 

1,8-Naphthalenedithiol 

113 4,al 








di 84 


38 

4-Hvdroxv-l-naphthalenethiol 

114 




di 11 






39 

Bis(4-thiophenyi)$ulf)de 

114 




di 65 



190 



40 

2.4v6-Trinitrothiopheno) 

n4 


217 








41 

I «5-Naphthalenedithioi 

118 21, 




di 187-9 

di 232 



dl 250 




yel 










42 

4-Chloro-2-nitrothiophenol 

120 2 


141 








43 

1 2,4-Dinitrothiophenol 

131 2 


193 7 

240 1 

107 

113 


280 



44 

6-Hvdroxy-2-naphthalenethiol 

137, al 




di 110, 



221 









107, 

al 






45 

2-Benzothiazolthiol 

177 9, aq 








52. aq 

Et eth , 26 al 



me al 








dl 


46 

2,7-Naphthalenedithiol 

181, 174, 




di no 

di 152-3 





47 

l-Anthraquinonethiol 

187, yel , 







>350. 

218, 

Et eth , 183, yel , 


1 

ac a 








yel, 

al , Benzyl eth , 











al 

241, yel , dc a 

48 

2-Anthraquinonethiol 

206, yel , 







257 

162, 

Et eth , 138,yel . 



ac a 








yel, 

al, Benzyleth , 











ac a 

138, yel ,dl 

49 

2-Benzimidazolthiol 

298,296 









Benzyl eth ,186 7, 



7, dll 









l-N-Me eth , 



a) 









190-2 


•Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XXVI 

Sulfone * 

| 0 | 

RSR' - » RSO 2 R' 

Sulfone 

From the thioether in glacial acetic acid with dilute aqueous potassium permanganate 
For directions and examples see Cheronis, p 641, Linstead, p 87, G W Fenton and C K Ingold, J 
Chem 5oc , 2338 (1929), H Rheinboldt and E Giesbrecht, J Amer Chem , 68 ,973 (1946) 

From the thioether with aqueous hydrogen peroxide in acetone or in acetic acid 

See O Hmsberg, J prakt Chem , 99, 350 (1914), H Rheinboldt and E Giesbrecht, / Amer Chem Soc , 
68 ,973 (1946), C G Overberger, S P Lighthelm and E A Swire, 7 Amer Chem Sue , 72,2856 (1950) 

From the thioether with hydrogen peroxide and ammonium molybdate in aqueous perchloric acid 
See Cheronis, p 641 

From the thioether with potassium bichromate and sulfuric acid in water 

See G Raiziss, L W Clemence, M SeveracandJ C Moetsch, y Amer Chem Soc , 61,2763 (1939) 

From the thioether with chromic anhydride in glacial acetic acid 

See C G Overberger, S P Lightelm and E A Swire, 7 Amer Chem Soc , 72, 2856 (1950) 

For extensive lists of references for the oxidation of thioethers to the corresponding sulfones see A 
Schobeil and A Wagner m Methoden der Organischen Chemie (Houben-lVeyl), Vol 9, (Ed E Miller), Georg 
Thieme Verlag, Stuttgart, 1955, pp 227-231, E E Reid, Organic Chemistry of Bivalent Sulfur, Vol 2, Chemi¬ 
cal Publishing Co , New York, 1960, pp 64-65 

Sulfoxide 

RSR' — RSOR' 

Sulfoxide 

From the thioether with hydrogen peroxide in acetic acid, in acetone or in alcohol-acetic acid mixture 
For directions and examples see O Hinsberg, Chem Ber, 43, 289 (1910), R L Shnner, H C Struck 
and W V Jorison, 7 Amer Chem Soc, 52, 2060 (1930), P Karrer, N J Anna and R Schwyzer, Helv chim 
Acta,M, 1392(1951) 

From the thioether with perphthalic acid in ether 
See H Bohme, Chem Ber ,19,119, (mi) 

From the thioether with chromic anhydride in aqueous acetic acid 
See R Knoll, y prakt CAcffi, 113,40 (1926) 

For additional references for the oxidation of thioethers to the corresponding sulfoxides see A Schoberl 
and A Magnet m Modern Methoden der Organtschen Chemie (Houben-Weylj, Georg Thieme Verlag, Stutt¬ 
gart, 1955, pp 211-215 

Mercuric halide addition compound 

RjS -I- HgXj — RjS-HgXz 

Mercuric halide 
addilion compound 

From the thioether with mercuric chloride, bromide or iodide in ethanol, acetone or aqueous solution 
For directions and examples see W F Faragher, J C Morrell and S Comay, J Amer Chem Soc, 51, 
2774 (1929), E E Reid, Organic Chemistry of Btvalent Sulfur, Vol 2, Chemical Publishing Co , New York, 1960. 


Mercuric halide or mercuric acetate derivative 


R 



HgClz + CH 3 COOH 


R 



HgO -I- CH 3 COOH 



2-Mercunc 

chloride 

derivative 


+ NaCl 


2,5-Bis(mercuric 

chloride) 

derivative 



R 

CHsCOOHg 



HgOOCCH3 


2,5 Bisfmercuric acetate) 
derivative 


•Derivatives recommended for first trial 

WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XXVI (Continued) 


These derivatives are for substituted thiophenes only. 

From the substituted thiophene with the mercuric salt (with or without sodium acetate) in ethanol or in 
acetic acid. 

For directions and examples see: H. D. Hartough, Thiophene and its Derivatives, (The Chemistry of Hetero¬ 
cyclic Compounds, Vol. 3), Interscience, London, 1952, pp. 444-453. 

For various additional compounds of thioethers with metal salts see-. E. E. Reid, Organic Chemistry of Bi¬ 
valent Sulfur, Vol. 2, Chemical Publishing Co., New York, 1960, pp. 52-60. 


•Derivatives recommended for first trial. 

WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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Table xxvi, organic derivatives of thioethers (sulfides) 

a) Liquids 1) Noncyclic (Listed in order of increasing b.p.)* 




Boiling 

Melting 




— 

— 


No 

Name 

point. 

point. 

"d 


Sulfone 

Sulfoxide 

Disulfide 

Miscellaneous 



•c 

'C 


■i 





I 

Dimethyl sulfide (Methyl sulhde) 

37 3 

-98 27 

1 4356 

0 8458" 

109 bp 

18 45 

109 7 

Tn-HgCl^add comp. 158 150 1. 







238 

bp 189 


rapid htng Hgl^add comp . 75, 
SnBr 4 add comp , 85-7, PtClj add 
comp 159 PtBr.add comp 159 
PdCljadd comp, 130 Pdfir^add 
comp , 125 AgNOi add comp , 

126 

2 

Ethyl methyl sulfide 

66 9 

-1048 

1 4353 

0 8483 

36, eth 


130 

HgCl^add comp, 128 Hgl^add 










comp 59 PdCl^add comp 67 

3 

Methyl vinyl sulfide 

67 3 


1 4845 

0 9026 





4 

Divinyl sulfide (Vinyl sulfide) 

84 



09174 





5 

Allyl methyl sulfide 

91 3 


1 4712 

0 8767 





5 

Diethyl sulfide (Ethyl sulfide) 

92 

-102 05 

1 44233 

0 8368 

73 4 b p 

4 6. 15 

152 6 

Dtsulfoxide 123 4" Mono-HgCI, 







248 

b p 88 

154 

add comp. 90 Di-HgCl^add 








9'* 


comp . 119 5 Hgljddd comp 

110 AgNO, add comp . 122 SnCl, 
add comp , 102 SnBr^add comp 

84. PtCl^add comp. 106 PtBr^ 
add comp. 118 Ptl^add comp 

136, PdCl^add comp . 83 PdBr^ 
add comp . 100 

7 

Ethyl vinyl sulfide 

92 


1 4756 

0 8756 





8 

Isopropyl methyl sulfide 

93 5,85 

Mltlg 0 

1 4392 

0 8291 





9 

Methyl n-propyl sulfide 

95 5 


1 4442 

0 8438 





10 

tert-Butyl methyl sulfide 

99 


1 4402 

0 8257 





II 

Chloromethyl methyl sulfide 

107 1 


1 4967 






12 

Ethyl isopropyl sulfide 

107 3 

-122 19 

1 4407 

0 8246 





13 

Isobutyl methyl sulfide 

112 5 


1 4433 

0 8335 





14 

Methyl 2-methylallyl sulfide 

1130 2 


1 4712 






15 

Allyl ethyl sulfide 

115 6 



0 8676 





16 

Ethyl n-propyl sulfide 

118 5, 

-117 04 

1 4461 

0 84448 

25. bp 


1737 




110 2 




142” 




17 

Di-isopropyl sulfide (Isopropyl 

120 7 

-78 08 

1 4381 

08135 

36 

68 5 

176 

PtCi^add comp , 163 PtBr^add 


sulfide) 








comp , 174, Ptl^add comp , 176, 

Ptl 4 add comp , 139 

18 

n-Butyl methyl sulfide 

122 5 


1 4477 

0 8427 




HgClz add comp ,116 5 

19 

Chloromethyl ethyl sulfide 

128 




33 


bp 78 










80” 


20 

Isopropyl propyl sulfide 

132 


1 4440 

0 8269 





21 

ifC-Butyl ethyl sulfide 

133 6 


1 4477 

0 8353 





22 

Ethyl isobutyl sulfide 

134 2 


1 4452 

0 8306 




HgChadd comp , 108 

23 

Diallyl sulfide (Allyl sulfide) 

139”", 

-83 

1 4877" 

0 88765" 

bp 109" 

b p 107- 

b p 78 




355-7 





97 « 

80” 


24 

Methyl 2-melhylbulyl sulfide 

139-40 



0 8410'* 





25 

2-Chloroethyl methyl sulfide 

140,44" 


1 4908 

1 1155 





25 

Dl-w-propyl sulfide (w-Propyl 

141 2 

-101 9 

1 4481 

0 8358 

30 

14 5 5 0, 

194 

Mono-HgCI, add comp. 88 9 Di- 


sulfide) 






b p 82'* 


HgCl.add comp 122 127 5 
Chloroamine-T —*■ sulhlimide, 

110 1 5 

27 

n-Bufyl ethyl sulfide 

144 2 

-95 13 

1 4491 

0 8376 

50 


193 


28 

Methyl pentyl sulfide (A myt 

144 5-5 5 


1 448 

0 843 




HgCI^ add comp , 127 


methyl sulfide) 









29 

Di-terr-bufyl sulfide (ten- 

150 


1 4505 




201,bp 



Butyl sulfide) 







88" 


30 

Diacetyl sulfide (Thioacetic 

155 8d , 


1 4810" 

1 124 




Reduction -*■ acetaldehyde, b p 


anhydride) 

53" 







20 2. 2,4-dinitrophenylhydrazone, 

168 

31 

Dichloromethyl sulfide (Chloro- 

156 5 

-54, 

1 5313 

1 4065 

70 5-2 0 





methyl sulfide) 


-37 







32 

2-Chloroethyl ethyl sulfide 

157, 


1 06644 

1 4878 







63-5" 









♦Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
a) Liquids 1) Noncyclic( Listed in order of increasing b.p.)* (Continued) 




Boiling 

Melting 







No 

Name 

point, 

point. 


Df 




Miscellaneous 



“C 

“C 1 


1 





33 

2>Aniinoisopropyl methyl 

158 


i 


bp 140* 





sulfide 









34 

Ethyl 3-methylbutyl sulfide 

160 


1 4495 1 

0 8349 

13 5 



HgCla add comp , 87 

35 

4-ChIorophenyl methyl sulfide 

170 


1 6023=' 

1 1224=’ 

57 8 




36 

5-Aminopropyl methyl sulfide 

170 




44. b p 

197 


Hydrochloride, 136, Picrate, 127. 







165 8 “ 



Oxalate. 207d 

37 

Di-Uobutyl sulfide (Isobutyl 

172 3 


1 4463 

0 8262 

17, bp 

68 5 

215 

Mono-HgCIa add comp . 116. Di- 

1 

sulfide) 

1 

i 

1 



i 

265 

i 


HgCl 2 add comp . 131. PtCl, add 
comp , (i) 83 (II) 139, PtBr, add 
comp , 143 4 Ptl; add comp , 187 
PtCI, add comp . 162, AuCl, add 
comp,87 PdCl^add comp,95, 
PdBr^ add comp , 140, Pdl, add 
comp , 145 

38 

Di-2'methylallyl sulfide {2~ 

173 









Methylallyl sulfide) 









39 

Chloromethyl dichloromethyl 

177 2”’ 


1 5395 

1 5258 






sulfide 






i 



40 

Dicrotyl sulfide (Crotyl sulfide) 

186 5, 


1 495== 

0 9032” 







88 9^“ 





i 

1 


41 

Di-n-butyl sulfide (n-Butyl 

188 0 182, 

-79 7 

1 45405 

0 8386 

44,reso- 

33 

231 

Di-HgChadd comp 113 110 5 


sulfide) 

109 15'' 




lidifies 


1 

PtBr^add comp 65 Ptl^add 







at 32 5 

1 


comp 67 PdCl^add comp , 32 
Pd{NO() 2 add comp , 166, AgNOi 
add comp 98 

42 

4-Aminobutyl methyl sulfide 

188 90 




42 b p 



Hydrochloride, 153 4, acet Picrate, 







165* 



116 8 

43 

Di-dichloromethyl sulfide (Di- 

189 


1 5464 

1 6273 






chloromethyl sulfide) 

62 4'“ 








44 

Methyl phenyl sulfide 

194-6 


1 5870 

1 0533== 

88 , w 






78-9" 








45 

2-Chloroethyl chloromethyl 

194 5 77'“ 


1 5311 

1 338 






sulfide 







i 


46 

Benzyl methyl sulfide 

195 8 


1 5550== 


127, w 




47 

Ethyl phenyl sulfide 

205,200-2 


1 5701'= 

1 024'= 

42, b p 



PdCl^add comp , 140 







160'= 




48 

Isopropyl phenyl sulfide 

208 


1 5468 

0 9855 




PdCla add comp , 162 

49 

Methyl 4-tolyl sulfide 

211 2 , 


1 57537'= 

1 0302'= 

89, bz - 

50-4 





104-5“ 




pet eth 




50 

Di-(3>methylbutyl)sulfide 

215 3 


1 4471 

0 8285 

31,bp 



PdCUadd comp , 95 PdBrgadd 


(Isoamyl sulfide) 





295 



comp, 133 Pdl^add comp, 143, 
SnCh add comp , 64. SnBr 4 add 
comp , 45 6 

51 

Allyl phenyl sulfide 

215-8, 


1 5760 

i 1 0275 







104-6“ 








52 

Di-2-chloroethyl sulfide (2- 

217 

144 

1 53125 

! 1 2741 

56, b p 

109-n 




Chloroethyl sulfide. Mustard 
gas. Yperite) 





183== 




53 

Phenyl propyl sulfide 

219-20 


1 5571 

0 9995 

44 



PdCljadd comp .91 

54 

1 Ethyl 4-tolyl sulfide 

220 1 


1 5568 

1 0016'= = 

55 6 




55 

Benzyl ethyl sulfide 

222 3, 




84 


1 

Mono-HgCl^ add comp, 84, Di- 



98-9'= 







HgClj add comp , 142 

56 

3>Methylbutyl phenyl sulfide 

240-2 


1 5380 

0 9681 

36 



PdCU add comp , 97 

57 

2«Chloroethyl phenyl sulfide 

245,121'= 


1 5838 

1 1799 

45 


1 


58 

2-Chloroethyl 4-tolyl sulfide 

255-7, 




78 






150-2“ 








59 

2-Hydroxyethyl 4-tolyi sulfide 

282-3, 




55 






119 20' 





1 



60 

Di>(3>tolyl)sulfide (m-Tolyl 

290,174'= 




94 



1 


sulfide) 

1 






d 



•Derivative data given in order m p , crystal color, solvent from which crystallized 


421 


Copyright 1967 by CRC Press, Inc. 







TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
a) Liquids I) Noncyclic( Listed in order of increasing b.p.)* (Continued) 


1 


Boiling 

Melting 







No 

Name 

point 

point 1 


Dp 

Sulfone 

Sulfoxide 

Disulfide 

Miscellaneous 



•c 1 

*C i 


i 





61 

Diphenyl sulfide (Phenyl sulhde) 

296,157- 

-21 5 

16312 

1 1160 

128-9, 

70 5 

61 

Disulfone of the disulfide, 193-4 







b p 379 




62 

Di*n-heptyl sulfide (n-Heptyl 

sulfide) 

298 




80 




63 

4-Chlorophenyl phenyl sulfide 

305-I5d , 




34,90 






167-8" 








64 

Phenyl 3-tolyl sulfide 

309 5, 

-65 


1 0937" 







164 5" 








65 

Phenyl 2-tolyl sulfide 

309 9 



1 1012" 

81,al 






300 5, 

160 5" 








66 

Phenyl d-tolyl sulfide 

311 5, 

157 


1 0900" ' 

127-8 al 






167 5" 



1 


1 




*Dertvative data given in order m p , crystal color, solvent from \/hich crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
a) Liquids 2) Cyclic (Listed in order of increasing b.p.)* 




Boiling 

Melting 




HgCU 


No 

Name 

point. 

point. 


Df 

Sulfone 

addition 

Miscellaneous 



*C 

T 




compound 


1 

Ethylene sulfide (Thnrane Thiacyclopropane) 

55-6 


1 4914 

1 0046 



Polymerizes rapidly 

2 

2-Methylethylene sulfide (2-Methy]thnrane) 

76 


1 473" 

0 946" 




3 

Thiophene 

84 12 

-38 30 

1 5287 

1 0644 



2-HgCI denv , 182-3; 
2-HgBr denv , 169-70, 
2-Hgl denv , 116-7 

4 

2,2*Dtinethylethylene sulfide (2.2-Dimethyl- 

87,84 6 


1 4641 






thnrane) 








5 

Trimethylene sulfide (Thietane Thiacycio- 

95 

-73 25 

1 506*= 

1 0200 

76, w 

93 5d 

Methiodide, 98 5-9 0 


butane) 








6 

2-Ethylethylene sulfide (2-Ethylthiirdne) 

104 


1 475" 

0 930" 




7 

2-Methyltrimethylene sulfide (2-Methyl- 

106 


1 4831 

0 9571 

bp 251 5- 




thietane) 


i 



35 



8 

2-IVIethylthiophene 

1124 


1 52042 

1 02183 



5-HgCI denv , 204, 5-HgBr 






i 



denv , 179-80, 5-HgI 
denv . 111-2 

9 

2,4-Dimethyltriniethylene sulfide (2.4'Di- 1 

113 4 


1 4502" 

0 8710" 

b p 255 0 




melhylihielane) ' 





5 5 ! 



10 

3-IVIethylthiophene 

1154 


1 52042 

102183 



2-HgCI denv , 128-9. 2,5- 









Di-HgOOCCHjderiv , 
>240d 

II 

2,2-DimethvUriineChylenesulfide(2,2-Di- 

120 


1 4739" 


55 

118 



melhylthietane) 








12 

Tetramethylene sulfide (Thiolane Thiophane 

121 2, 

-96 17 

1 5047 

0 99869 

28 36 

128 

Sulfoxide, 105-7'^ 


Thiacyclopentane) 

120 2 5 







13 

2-Methyltetramethylene sulfide (2-Methyl- 

132 5"" 

-100 71 

1 4922 

0 9555 

b p 279- 

dt 162 



thiolane) 





80"“ 



14 

2-Ethylthiophene 

132 5-4 0 


1 5127 

0 990*" 



5-HgCI denv, 147-8, 5-Hgl 









denv , 96-7 

15 

3-Ethyithiophene 

135 6 


1 5146 

0 9980 



2-HgCI denv , 67-8, 2,5-Di- 









HgCi denv , 295-7d 

16 

2,5-Dimethyithiophene 

135 5 6 0 

-62 57 

1 5126 

0 98587 



3-HgCI denv , 156-7, 3-Hgl 









denv ,175 

17 

2y4-Dimethylthiophene 

137 8,140 


1 5130 

0 9956 



5-HgCI denv , 138-9, 5-Hgl 









denv , 137-9 

18 

3-Methyltetraniethylene sulfide (3-Methyl- 

138 2 

-81 10 

1 4924 

0 9634 

1,05 

83 



thiolane) 








19 

2,3-Diniethylthiophene 

140 2-1 2 

-49 1 to 

1 5188 

1 0021 



5-HgCI denv ,218 5-9 5. 




-48 9 





5-Hgl denv , 184 0-4 5, 

4,5-Di-HgOOCCH,, 

237-40 

20 

7 ro/7f-2,5-Diniethyl(etramethylene sulfide 

142 

-76 35 

1 4766 

09188 

3, b p 278 

III 



(//’owf-2,5-Dimeihylthiolane) 








21 

c/9-2,5-Dimethylteiramelhylene sulfide {cis-2,S’ 

142 3 


1 4799 

0 9222 

4, b p 278 

di 180 



Dimethyllhiolane) 








22 

3,4-Dimethyl(hiophene 

144 6 

1 

1 5212 

1 008Jf 



2-HgCI denv .139-40 5, 









2-HgBr denv , 152. 2-Hgl 
denv . 142 

23 

1,4-Thioxane 

148 9 

-17 

1 5070 

1 1177 

130, 105 5 

171 

Sulfoxide, 25,45 

24 

2-Methylpentamethylene sulfide (2-Methyl- 

151 

1-58 14 

1 4905 

|0 9428 

68 5 

102 



thiane) 








25 

2 -Isopropylthiophene 

152 



,0 9673 




26 

3'Isopropylthiophene 

155 7, 157 


mi B 

!o 9733 



5-HgCI denv , |37 

27 

3-IVIethylpentanieChylene sulfide (3'Methyl‘ 

157-8 

-60 17 

miB 

0 9473 

83 

136 



thiane) 








28 

2-EthyUetramethylene sulfide (2-Ethylthiolane) 

157 8 


1 4896 

0 9451 


' mono 100, 







! 


di 146-8 


29 

2-Propylthiophene 

157 5 9 5 


1 5048 

0 9683 



5-HgCI denv , 155, 5- 









HgSCNdenv , 169 0-9 5 

30 

4-IVIethylpentamethylene sulfide (4-Methyl- 

158 6 

-28 11 

1 5049 

0 9687 

121 5 

136 



thiane) 








31 

2-Ethyl-5-methylthiophene 

159 8 60 4 

-68 6 

1 5073 

0 9663 





‘Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
a) Liquids 2) Cyclic (Listed in order of increasing b.p.)* (Continued) 


No 

1 

Name 

Boiling 

point 

T 

Melting 

point 

1 

1 "d 

Df 

! Sulfone 

1 

HgCl^ 

addition 

compound 

Miscellaneous 

32 

2-Ethyl-3-inethylthiophene 

160 0 15 


1 5092"' ’ 

0 9792" ’ 



5 HgCI deriv , 172-3, 5"HgI 









deriv , 156-7 

33 

2,6'Diifiethy ,4-thioxane 

160 1 


1 4733 


105 5 



34 

3-Propylthiophene 

160 2 


1 5057 

09716 




35 

2-Allylthiophene 

161, 


1 5281"'” 

1 0175“ - 






158 5 9 0 







36 

3,5>Diniethyl<l,4-thioxane 

162 




102 



37 

3-Ethyl'S-methylthiophene 

162 4 

-60 to 

1 5098 

0 9742 







-59 






38 

23,5-Tnmethylthiophene 

163 5, 


1 5131 

0 9753 



x-HgCI deriv , 160-1 



164 5 “ 







39 

2-ler/-Butylthiophene 

163 9 

-59 2 

1 49788 

0 9514 




40 

3-/e/’/>Butylthiophene 

168 9 

-54 8 

1 50149 

0 9574 




41 

Hexamethylenesulfide (Thiepane Thiacyclo 

170 173 4 


1 5125 

0 9883 

71 

149 

Melhiodide, 141 5-2 0 


heptane) 








42 

23«4'TTimethylthiophene 

172 7 


1 5208 

0 995 

1 





160 3 







43 

l,3-Dithiolane(l,3-Dithiacyclopentane) 

175 


1 5975” 

1 259' 

di 205 

117.126 

Methiodide, 96. Disulf- 









oxide, 134 

44 

2-IVlethy)'5'propylthiophene 

179 5 80 5 


mM 





45 

Cyclohexene sulfide (7-Thiabicyc!ohepiane) 

180 71 5- 



0 9274 

i 



46 

2'^'Butylthiophene 

181-2™ 


1 50896 1 

0 9537 

1 



47 

2,5-Dietliylthiophene 

181-2,63- 


1 5036 

0 962“ 

i 



48 

S-rt-Butylthiophene 

181 3 


151005 

0 9570 

i 



49 

23i4,5-Tetramethyi thiophene 

182 4 


15196 

0 944211 






187 9 







50 

3,4-Diethylthiophene 

185-7 


1 5157” 




2-HgCl deriv ,118 

51 

2-Ethyl-l ,3-ilithiolane 

191 2 


! 


124 



52 

2.4-Diniethyltetraniethylene sulfide (2.4- 

197 8'“ 


1 4818 

0 9265 

bp 123 3’ 

89 



Dimethylthiolane) 








53 

3-Etliyl-2,4,5-trimethylthiophene 

204 6'“ 


1 5132 

0 9609 




54 

l-n -Octylthiophene 

257 9, 


1 4824 

0 920 






106 8' 



— ■ 1 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
b) Solids (Listed in order of increasing m.p,)* 




Melting 

Boiling 





No 

Name 

point 

point 

Sulfone 

Sulfoxide 

Disulfide 

Miscellaneous 



•c 

‘C 





1 

Ethyl 2-naphthyl sulfide 

16 

170 5'^ 

43 5 




2 

Ethyl hexadecyl sulfide 

19 


88 




3 

Thiane (Pentamethylene sulfide Thiacyclo- 

19 07, 13 

142 

98 5 90 



Df 0 9849,ng’ 1 5067, HgCI^ 


hexane) 






add comp , 137 5, a! . Melh 
iodide, 192 subl 

4 

2-Methyl-l ,4-<lithiane 

20 


rfi 304 




5 

Didecyl sulfide (Decyl sulfide) 

27 

217 8“ 

206 7 




6 

3-Tolyl 4-tolyl sulfide 

27 8 al 

179" 

116 ac a 

72 



7 

Diundecyl sulflde (Undecyl sultide n-Hendecyl 
sulhde) 

34 8 






8 

Di-(2-bromoethyl)sulfide (Bromoethyl sulfide) 

35 


III 2 




9 

4-lodophenyl phenyl sulfide (4 lododiphenyl 

35 


141 





sulfide) 







10 

2-Aminophenyl phenyl sulfide (2-Amino- 

35 6,al 

212-’’ 

122, dll dl 



N-Benzenesulfonyl, 225 6 


diphenyl sulhde) 







11 

4-Broniophenyl methvl sulfide 

37 5 


56 7 




12 

Didodecyl sulfide (/i-Dodecyl sulfide) 

40 5 




34 5 


13 

Benzyl phenyl sulfide 

41 44 5. 

197' 

146 6 5 

123 





al 


148. al 




14 

Di-(4>chiorobenzyl)suifide (4-Chlorobenzyi 

41 




59 



sulfide) 







15 

1-Naphthyl phenyl sulfide 

41 8, aq at 

220 5" 

99 5 100 5 
dl 

80 5 81 




16 

3-Nitrophenyl phenyl sulfide (3-Nitrodiphenyl 

42 5 






sulfide) i 







17 

Ethyl 4'nitrophenyl sulfide 

44 


138 5 




18 

Isopropyl 4-nitrophenyl sulfide 

44 5 


115 3 




19 

Di-(4-methoxyphenyi)sulfide (4-Methoxyphenyl 

46 


130 

96 

45 

Disuifone, 221, r h 210 2,sh 


sulfide) 







20 

Dibenzoyl sulfide (Thiobenzoic anhydride. 

48, al 




133,128 



Benzoyl sulfide) 


i 



1 


21 

Dibenzyl sulfide (Benzyl sulfide) 

50, chi 


151 7,al 

134 8 

73 

Dsn 10712 HgCl^add comp. 



1 


bz 



13i,Hgl2add comp, 37 8, 
FeCUadd comp.94 PtCl^add 
comp 159 PtCl 4 add comp 

172d , PtBr^ add comp 139 
Ptl^add comp 129 

22 

2,5-Dichlorophenvl methyl sulfide 

51 


88 




23 

Methyl 2'naphthyi sulfide 

51 8 64 

226" 

115 6,al 

67 5 


Disuifone, 166 

24 

Bis( phenylthio )methane 

52 


dl 120-1 




25 

Ditetradecyl sulfide (/?-Tetradecyl sulfide) 

53 8 




46 


26 

Di-(2-diphenoxyethyl)sulfide 

54 al 


108, pink, 
al 

dl 330 


97 


27 

1,3-Dithiane 

54 









308 




28 

Bis(benzvlthio)niethane 

55 


d, 216 




29 

4*Nitrophenyl phenyl sulfide (4-NUrodtphenvl 

55, yel Igr 

240” 

142, aq al 





sulfide) 







30 

Di-n-octyl sulfide(n-Octyl sulfide) 

57 


76 


bp 178- 








83‘ 


31 

Di-(4-tolyl)sulfide (4-Tolyl sulfide) 

57 3 

179" 

158, bz 

95, pet 

48. al 







eth 



32 

2-Aminophenyl 4-aminophenyl sulfide (2,4'- 

61,62 5, 


124-6 



Diacelyl, 208 


Diaminodiphenyl sulfide) 

aq al 





33 

Dihexadecyl sulfide (/i-Hexadecyl sulfide) 

61 3 


103 4 

99 8 



34 

2-Chloroethyl 4-nitrophenyl sulfide 

62 


128 




35 

Di-(2-tolyl)sulfide (2-ToIyi sulfide) 

64, al 

285. 174" 

134 5, al 

121, pet 

38-9, al 







eth 



36 

Methyl 2-nitrophenyl sulfide 

64 5, yel , 


106 



D;“' 1 2626, ng' 1 62458, 



al 





AgNO, add comp , 122, yel, al 

37 

Benzyl 4-bromophenyl sulfide 

65 


159 





♦Derivative data given m order m p , crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


1 

Name 

! 

Melting 

point 

•c 

Boiling 

point, 

‘C 

Sulfone 

Sulfoxide 

Disulfide 

Miscellaneous 

Q 

1phenylthio)ethane 

69 70 


di 180 




HtSl 

Dioctadecyl sulfide (Octadecyl sulfide) 

71,64 5 




62 5 


40 

2-Phenyl<13-dithiane 

71-2 


di 265 




41 

Methyl 4-nitrophenyl sulfide 

72 


141 



Dr ' 1 2391, n(!" 1 64008 

42 

Di-(3-phenylpropyl)sulfi(le{3-Pheny\propyl 

73 


117 


bp 165- 



sulfide) 



1 

j 

^OOJ 


43 

Di-(2-methoxyphanyl)sulfide (2'Anisyl sulfide) 

73, al 

252-3'“ 

157-8, bz 


120 


44 

DM4-inethylbenzyl)sulfide (4-Methylbenzyl 

,76 


197 





sulfide) 







45 

Cinnamyl phenyl sulfide 

78 


III 2 

90 1 



46 

4-( Methylthio )benzaldehyde 

78, yel , Igr 

273. 153'' 



1 

Phenylhydrazone, 138, Thiosemi- 








carbazone, 177-9, yel 

47 

4-Nltrobenzyl phenyl sulfide 

79 


209 5 


1 


48 

l,2-Bi${tolylthio)ethane 

80 1 


di 200 1 




49 

2-Nitrophenyl phenyl sulfide (2-Nitrodiphenyi 

80 2, 77, 

210'" 

147 5,al 





sulfide) 

yel 






50 

DM2-aminobenzyl) sulfide 

81 




90 1 Igr 

N.N'-Diformyl, 163 N,N'- 







et ac 

Diacetyl, 209 Picrate. 203 4d 

51 

4>Nitrophenyl 4-tolyl sulfide 

81 5, yel 


170 l.yel 




52 

Di-( 2-aminophenyl) sul fide 

87 


146 7 


93, al 

N,N'-Diacetyl. 164 5 N,N'- 








Dibenzoyl. 162 3 

53 

Di-(2-phenylethyl) sulfide (2-Phenylethyl 

92 5 90 


100 6 

69 

bp 172 



sulfide) 







54 

4-Aniinophenyl phenvl sulfide (4 Amino- 

96, Igr 

243'“ 

176. al 

152,w 


Hydrochloride. 197 8d A/-4- 


diphenyl sulfide) 






Toluenesulfonyl, 73 

55 

DM4-amino-3-inethylphenyl) sulfide 

96 25", al 





Dihydrochlonde. 248-9 dil HCl 








N.N'-Diacetyl, 22, al , N,N'- 








Dibenzoyl. 233. me al , 








Dipicrale, 186, w 

56 

Di-(4-chloropheityl)sulfide(4-Chlorophenyl 

98 88 90 

212'“ 

148 9,subl 

143 

73 


57 

3*Aininophenyi 4>nUrophenyl sulfide 

99 100 


i 



A'-Acetyl, 115-6, N A-Dimethyl, 


(3-Ammo-4'-nitrodiphenyl sulfide) 





1 

83 4 

58 

DM 2-aniino-S-niethylphenyl) sulfide 

103 4,al 




98 

Dihydrochlonde, lOOd , al . N,N' 








Diacetyl. 165, al N,N'-Di- 








benzoyl, 185 6, al, Diurethane, 








113,bz-pet eth Dipicrate, 








179, bz 

59 

Di-( 4-aininobenzyl) sulfide 

104 5 




96 8,al 

N,N'-Diacetyl, 188, N,N'- 


1 






Dibenzoyl. 224 

60 

Di-(4-aminophenyl) sulfide 

108 9, w 


178, me al 

I75d.al 

85 106,al 

N,N'-Diacetyl, 220 1 N,N' 







1 

Dibenzoyl, 234 

61 

Di-( 1-naphthyl) sulfide 

no, al 

290'“ 

187, al 

166, al 

91 


62 

1,4-Dithiane 

III 2 

199-200 

mono 200, 



Methiodide. 73 4, Sulfoxide- 





di >330 



sulfone, 279 

63 

DM4-broniophenyl) sulfide (4-Broniophenyl 

Il2,al 

243“ 

172 

153, al 

94 5 



sulfide) 







64 

2,4-Dinitrophenyl phenyl sulfide (2,4-Dinitro- 

121,117, 


161 





diphenyl sulfide) ' 

bz ' 






65 

Di-(2-nitrophenyl)sulfide {2-Nitrophenyl 

122 3, yel , 


164 


198-9, 



sulfide) 

al -ac a 




ac a or 


66 

Benzyl 4-nitrophenyl sulfide 

123 


172 




67 

Di-(3-hydroxyphenyl)sulfide (3-Hydroxyphenyl 

130 


190 1, 

94 5, pet 

95 

Acetyl, 87 


sulfide) 



186-7 

eth 



68 

1,3-Bis(2-nitrophenylthio) propane 

140 


di 156-7 




69 

DM 2-hydroxyphenyl) sulfide (2-Hydroxyphenyl 

142,bz 


179. 164-5, 


bp >200d 

Diacetyl, 95-6, al Di-Me eth , 73 


sulfide) 



bz 




70 

1'Naphthyl 2-naphthyl sulfide ( 1 ,2'-Dinaphthyl 

151 

291 2'“ 

123 




1 

sulfide) 







71 ' 

Di-f2-naphthyl)sulfide (2-Naphthyl sulfide) 

151 

296'“ 

177. al 

137 5 8 5 

139 



*Derivative data given in order m p., crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS (SULFIDES) 
b) Solids (Listed in order of increasing m.p.)* (Continued) 


No 

Name 

i 

Melting 

point 

•c 

Boiling 

point, 

*C 

Sulfone 

i 

Sulfoxide 

i 

Disulfide 

Miscellaneous 

72 

DU(4<hydroxyphenyl) sulfide (4-Hydroxyphenyl 

151,dl 


240 l,w 

I95,acet 

150 1 

Diacetyl,94 55,Di-Me eth ,46, 


sulfide) 






Di-Et eth 55 

73 

DH4>nitrobenzy]) sulfide (4-N itrobenzyl 

158-9 


260 5 

212 

126 5 



sulfide) 







74 

Di-(4-nitrophenyl) sulfide (4>Nitropheny! 

174-5, 


282,245 


182, ac a 



sulfide) 

156 7, 


225 






or,or pa 








yel 






75 

DH3MiitTophenyl)sulfide (3-Nilrophenyl 

1193 


201 


84. al 



sulfide) 







76 

Di>(2«4>dinkrophenyl)sulfide (2,4-Dinitro 

193 7 193 


24U 1 


280 



phenyl sulfide) 

4, yel , 



1 





ac a 






77 

Di-(2,4,b'trinitrophenyl)$u)fide (Dipicryl 

230 1 226, 


307 


1 



sulfide) 

yel 


! 





* Derivative data given in order m p , crystal color, solvent from which crystallized 
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Handbook of tables for Organic Compound Identification, © 1967 CRC 


EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX 


The dissociation of an organic carboxylic acid, phenol or the conjugate acid of an amine in aqueous solu¬ 
tion IS expressed by the equation 

HAtq" + H2O Atq”’' -I- HjOa'q 
and the corresponding equilibrium constant Kg is given by 


(flA "-')(rtH,0») 


where the a’s are the activities of the species At low electrolyte concentrations OHjO virtually constant, and a 
second constant, Ka, the thermodynamic dissociation constant, is defined as 


= KAan.o) = 


(OA^" ')(aH,0*) 
{‘JHAa") 


(r-A*'’-')(fH.O*) 

(cha*") 


/ha*" 


where the c’s are the concentrations and the/’s are the activity coefficients of the species 

The dissociation constants in the Tables are given in the more convenient pKa notation, where 


pKa = -log Ka 

For Table XXVll, HA*" = RCOOH, and/t*""' = RCOO" 

For Table XXVIII, HA*" = ArOH, and *"“ ' = ArO' 

For Table XXIX, HA*" = RR'R''NH* and ,4*"'' = RR'R''N(R, R' and R” may be alkyl or aryl 
groups or a hydrogen atom) 

For monobasic acids p/fa = pK^ 

For dicarboxyhc acids both pK\ and ^Ki are given, pK\ is defined above, and pKj is the analogous disso¬ 
ciation constant of the monoanion, A*"~ , obtained on the first dissociation For other dibasic acids such as 
the conjugate acids of ammo acids, or diamines, pK\ is as defined above, and pK 2 is the dissociation constant 
for the species obtained after the first protonation 

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in 
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel 
and K Pure and Applied Chemistry, \o\ 1, Butterworths, London, 1961, pp 190-536 

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in 
aqueous solution see D D Pemt\, Dissociation Constants of Organic Bases in Aqueous Solution, 

London,1965 

For general references including methods of determination of pK, and data for both acids and bases see 
J F King, in Elucidation of Slructures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech¬ 
nique of Organic Chemistry, yo\ 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D 
H McDaniel and O Hafliger in Determination of Organic Structures by Physical Melhods, Vol 1 (Ed E A 
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) 


No 

Name 

T,"C 

pK, 

PK2 

No 

Name 

T °C 

pK, 

pK, 

1 

Heptafluoro-n-butyric acid 

25 

M 


51 

13«^Benzenetricarboxylic acid 

25 

2 12 

3 89 

2 

Trifluoroacetic acid 

25 







pKj = 4 70 

3 

Trichloroacetic acid 

25 



52 

D,L'3,S-Di'iodotyrosine 

25 

2 12 

6 48 

4 

2,4,6-Trinitrobenzoic acid 

25 

0 65 


53 

3-<2'Fluorophenyl)alanine 

24 

2 12 

9 01 

5 

Tribromoacetic acid 

25 

0 66 


54 

3-<4'Fluorophenyi)alanine 

24 

2 13 

9 05 

6 

3-Ch)orophenylglycine 

25 

1 05 

3 93 

55 

D,L*/^-Phenylalanine 

25 

2 16 

9 15 

7 

2,6-Dmitrobenzolc acid 

25 

1 14 


56 

/-Lysine 

25 

2 16 

9 18 

8 

Trichloroacrylic acid 

25 

1 15 






pK, = 10 79 

9 

Difluoroacetic acid 

25 

1 24 


57 

^-Lysine 

25 

2 16 

9 16 

10 

Oxalic acid 

25 

1 27 

4 28 





pK, = 10 81 

11 

Dichloroacetic acid 

25 

1 29 


58 

Glutamic acid 

20 

2 16 

4 324 

12 

2-Chloro-6-nitrobenzoic acid 

25 

1 34 






pK, = 9 96 

13 

2-Bromo-6-nitrobenzoic acid 

25 

1 37 


59 

6,6,b-Trifluoronor]eucine 

25 

2 164 

9 463 

14 

Benzenehexacarboxylic acid 

25 

1 40 

2 19 

60 

3-<3'Chiorophenyi)alanine 

25 

2 17 

8 91 





pK3= 3 31 

61 

2-Chloro-S>nitrobenzoic acid 

25 

2 17 






pK, = 4 78 

62 

D,L-Serine 

25 

2 21 

4 15 





pKs = 5 89 

63 

Diethyimalonic acid 

25 

2 21 

7 29 





pK. = 6 96 

64 

N'Propylalanine 

25 

2 21 

10 19 

15 

</,/~2,3-Oibromosuccinic acid 

20 

1 42 

3 24 

65 

N-Ethy)alanine 

25 

2 22 

10 22 

16 

2,4'Dinitrobenzoic acid 

25 

142 


66 

D«L-N-Methvialanine 

25 

2 22 

10 19 

17 

er\ t/7rQ>2>Bronio-3-chlorosuccinic acid 

19 

1 43 

2 60 

67 

2-Nltrobenzolc acid 

25 

2 22 


18 

^,/- 23 -Dichlorosuccmic acid 

20 

1 46 

2 86 

68 

3-(2>Chiorophenyl)alanine 

25 

2 23 

8 94 

19 

//rr^o-2-BromO'3-chlorosuccinic acid 

20 

1 46 

2 77 

69 

6-Bromo>2>methylolbenzoic acid 

20 

2 25 


20 

m^50-23-Dibromosuccinic acid 

20 

1 51 

271 

70 

6-Chloro-2-methylolbenzoic acid 

20 

2 26 


21 

me5o-23-Dichlorosuccinic acid 

20 

152 

2 94 

71 

^./-Valine 

25 

2 286 

9 744 

22 

4,4,4-Trifluoro«aline 

25 

1 537 

8 098 

72 

i/,/-2-Aminobulyric acid 

25 

2 29 

9 83 

23 

4i4t4*Trifluorothreonine 

25 

1 554 

7 822 

73 

2-Benzyl-2-cyanopropionic acid 

25 

2 29 


24 

2-Amino-4,4,4-trifluoro-n-butyric acid 

25 

1 600 

8 169 

74 

2-Amino-n-penlanoic acid 

25 

2 318 

9 808 

25 

2,5-Dinitrobenzoic acid 

25 

1 62 


75 

(3.4-Dihydroxyphenyl)alanine 

25 

2 32 

8 68 

26 

Nitroacetic acid 

25 

1 68 






pKj = 9 88 

27 

Trifluoroacrylic acid 

25 

1 79 


76 

2-Chloro-3-hydroxysuccinic acid 

25 

2 32 


28 

Benzenepentacarboxylic acid 

25 

1 80 

2 73 

77 

3-Hydroxyglularic acid 

25 

2 32 

4 24 





pK, = 3 97 





pK., = 9 56 





pK, = 5 25 

78 

d,/'Leucine 

25 

2 32 

9 74 





pK, = 6 46 

79 

d./-Norleucine 

25 

2 335 

9 83 

29 

Cyclopropane-Kl-dicarboxylic acid 

25 

1 82 

5 43 

80 

dJ'Alanine 

25 

2 34 

9 87 

30 

Hydroxyproline 

25 

1 82 

9 66 

81 

cw-Caronic acid (c/5*lJ-Djmeihyl-2,3- 

25 

2 34 

8 31 

31 

DL-Histidine 

25 

1 82 

604 


cyclopropanedicarboxyhc acid) 








pK, = 9 12 

82 

N-Ethylglycine 

25 

2 34 

10 23 

32 

2,3'Oinitrobenzoic acid 

25 

1 85 


83 

Glycine 

25 

2 35 

9 78 

33 

2*Methyl-4<nitrobenzoic acid 

25 

1 86 


84 

N-Methylglycine 

25 

2 35 

10 18 

34 

1,2,4,5-Benzenetetracarboxylie acid 

25 

1 92 

2 87 

85 

N-Propylglycine 

25 

2 35 

10 19 





pK, = 4 49 

86 

N'^'Butylglycine 

25 

2 35 

1025 





pK, = 5 63 

87 

N'Isobutyiglycine 

25 

2 35 

10 12 

35 

/mn^-Ethylene oxide'l,2-dicarboxylic acid 

19 

1 93 

3 25 

88 

2-Aminolsobutyric acid 

25 

2 36 

10 25 

36 

nf*Ethyleneoxide-l,2'dicarboxylic acid 

18 

1 94 

3 92 

89 

(Methylsulfonyl)acetic acid 

25 

2 36 


37 

Maleic acid 

25 

1 94 

6 23 

90 

2'Cyano-2-cyciohexylacetic acid 

25 

2 37 


38 

Ornithine 

25 

1 94 

8 65 

91 

2'Cyanopropionic acid 

25 

2 37 


39 

2'Chloro-4-nitrobenzoic acid 

25 

1 96 


92 

D,L-Tryptophane 

25 

2 38 

9 39 

40 

4-Aminosalicylic acid (4-Amino*2- 

25 

1 99 

3 92 

93 

1.23y5-Benzenetetracarboxylic acid 

25 

2 38 

3 51 


hydroxybenzoic acid) 








pKi = 4 44 

41 

2>Chloro>3-nitrobenzoic acid 

25 

2 02 






pKj = 5 81 

42 

Asparagine 

25 

2 05 

3 87 

94 

4'Aminobenzoic acid 

25 

2 38 


43 

Anthraniiic acid 

25 

2 05 

4 95 

95 

2'Cyanoisobutyric acid 

25 

2 42 


44 

5,5,5-Trifluoroleucine 

25 

2 05 

8 92 

96 

Cyanoacetic acid 

25 

2 46 


45 

S-Ethyicysteine 

25 

2 05 

860 

97 

Pyruvic acid 

25 

2’49 


46 

1,2,3,4-Benzenetetracarboxylic acid 

25 

2 06 

3 25 

98 

O'Acetylcitric acid 

25 

2 49 






pKa = 4 73 

99 

3-Pentenoic acid 

25 

2 51 






pK, - 621 

100 

l,2«4'Benzenetricarboxylic acid 

25 

2 52 

3 84 

17 

Di-n-propylmaionic acid 

25 

2 07 

751 





pK3 = 5 20 

48 

3-(4-Chiorophenyl)alanine 

25 

2 08 

8 96 

101 

(2-Chlorovinyl)acetic acid 

25 

2 54 


49 

3-(3*Fluorophenyl)alanine 

24 

2 10 

8 98 

102 

Oxaloacetic acid 

25 

2 55 

4 37 

50 

Arginine 

25 

2 10 

9 07 

103 

Fluoroacetic acid 

25 

2 58 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 


No 

Name 


pK, 

pKj 

No 

Name 

T,"C 

pK, 

pK^ 

104 

Phenylmalonic acid 

25 

2 58 

5 03 

162 

(2,4-Dichloro>6-methylphenoxy)aceCtc 

20 

3 13 


105 

2*Chloro-3-hydroxybutyric acid 

25 

2 58 



acid 




106 

2-Fluoroacrylic acid 

25 

2 58 


163 

2-Cyanobenzoic acid 

25 

3 14 


107 

2,4-Dioxo-n-pentanoic acid 

25 

2 58 


164 

(3-Methoxyphenoxy)acetic acid 

25 

3 14 


108 

2-Chloro-3-hydroxy-3-phenyl 

25 

261 


165 

£thyl-n-propylmalonic acid 

25 

3 15 

7 43 


propionic acid 




166 

4p4,4-Triflnorocrotonic acid 

25 

3 15 


109 

2-Chloro-6-hydroxybenzoic acid 

25 

2 63 


167 

(4-lodophenoxy)acetic acid 

25 

3 16 


110 

2-Butynoic acid (Tetrolic acid) 

25 

2 65 


168 

(2-lodophenoxy)acetic acid 

25 

3 17 


111 

I'Aminocyclohexanccarboxytic acid 

25 

2 66 


169 

33-Difluoroacrylic acid 

25 

3 17 


112 

Bromosuccinic acid 

50 

2 69 

4 69 

170 

Dimetbylmalonic acid 

25 

3 17 

606 

113 

3-Hydroxy-2-aapiitiioic acid 

25 

2 71 


171 

Phenoxyacetic acid 

25 

3 17 


114 

5-Aniinosalicylic acid (5*Amino-2« 

25 

2 74 

5 84 

172 

lodoacetic acid 

25 

3 18 



hydroxybenzoic acid 




173 

5-loda'2'methylolbenzoic acid 

20 

3 18 


115 

Triethyisuccinic acid 

25 

2 74 


174 

2-Hydroxy-3-chloroisobutyric acid 

25 

3 20 


116 

Salicylic acid (2-Hydroxybenzoic acid) 

30 

2 75. 

12 38 

175 

(4-Methoxyphenoxy)acetic acid 

25 

3 21 





(3 00) 


176 

(4-Methylphcnoxy)acetic acid 

25 

3 22 


117 

2,4-Dichlorobenzoic acid 

25 

2 76 


177 

m^jO'Tartaric acid 

25 

3 22 

4 82 

118 

ly23-BenzenetTicarboxylic acid 

25 

2 80 

4 20 

178 

2-Chlorocrotonic acid 

25 

3 22 






pKs = 5 87 

179 

2,4-Dihydroxybenzoic acid 

30 

3 22 


119 

3,4-Dinitrobenzoic acid 

25 

2 82 


180 

(2>Methoxyphenoxy)acetic acid 

25 

3 23 


120 

3,5-Dinitrobenzoic acid 

25 

2 82 


181 

(2'Methylphenoxy)acetic acid 

25 

3 23 


121 

Guanidinoacetic acid 

25 

2 82 


182 

Cyclopentane-1,1-dicarboxylic acid 

25 

3 23 

4 08 

122 

2-Broniobenzoic acid 

25 

2 85 


183 

3-Bromomandelic acid 

25 

3 23 


123 

Malonic acid 

25 

2 86 

5 65 

184 

3-Chloromandelic acid 

25 

3 24 


124 

Chloroacetic acid 

25 

2 86 


185 

2,6-Dimethylbenzoic acid 

25 

3 25 


125 

Ethylmethylmalonic acid 

25 

2 86 

6 43 

186 

3-lodomandelic acid 

25 

3 26 


126 

2-lodobenzoic acid 

25 

2 86 


187 

2-Fluorobenzoic acid 

25 

3 27 


127 

2-Chloropropionic acid 

18 

2 88 


188 

3-Chloro-2-methyIbenzoic acid 

25 

3 27 


128 

(4-Nitrophenoxy)acetic acid 

25 

2 89 


189 

(4-Chloro-2-methyiphenoxy)acetic acid 

25 

3 28 


129 

Bromoacetic acid 

25 

2 90 


190 

3-Bromo-2-methylbenzoic acid 

20 

3 28 


130 

2-Chlorobenzoic acid 

25 

2 92 


191 

ci;-3-Chloroacrylic acid 

18 

3 32 


131 

(4-Cyanophenoxy)acetic acid 

25 

2 93 


192 

m-Cyclopropane-1,2-dicarboxylic acid 

24 

3 33 

6 47 

132 

Isopropylmalonic acid 

25 

2 94 

5 38 

193 

(2,6-Dimethyiphenoxy)acetlc acid 

25 

3 36 


133 

(3-Nitrophenoxy)acetic acid 

25 

2 95 


194 

Anthraquinone-l-carboxyiic acid 

20 

3 37 


134 

Phthalic acid 

25 

2 95 

5 41 

195 

3-Hydroxy-3-phenylpropionic acid 

18 

3 40 


135 

2>Chloroisobutyric acid 

18 

2 97 


196 

f/,/-Mandelic acid 

25 

341 


136 

33-Dinitro-4-inethylbenzoi€ acid 

25 

2 97 


197 

ADtliraquinone-2-carboxylic acid 

20 

3 42 


137 

(2-Cyanophenoxy)acetic acid 

25 

2 97 


198 

N-Formylglycine 

19 

3 43 


138 

2-Broniopropionic acid 

18 

2 97 


199 

2,4,6-Trimethylbenzoic acid 

25 

3 44 


139 

Ethylmalonic acid 

25 

2 99 

5 83 

200 

3-Nltrobenzoic acid 

25 

3 44 


140 

n-Propylmalonic acid 

25 

2 996 

5 84 

201 

Cyclohexane-1,1-diacetic acid 

25 

3 45 

7 08 

141 

i/-Tartaric acid 

25 

3 00 

4 34 

202 

2-Phenylbenzoic acid (Biphenyl-2- 

25 

3 46 


142 

Fumaric acid 

25 

3 02 

4 38 


carboxyhc acid) 




143 

(3-Cyanophenoxy)acetic acid 

25 

3 03 


203 

m€ 5 o> 23 *Dlphenylsuccinic acid 

25 

3 48 


144 

Benzilic acid 

18 

3 05 


204 

(2,4-Dinitropheny))acetic acid 

25 

3 50 







205 

Tetramethylsuccinic acid 

25 

3 50 

7 28 

146 

Methylmalonic acid 

25 

3 05 

5 76 

206 

f/,/-2,3-Dtethylsucclnic acid 

25 

3 51 

6 60 

147 

(2-Chlorophenoxy)acetic acid 

25 

3 05 


207 

2-Phenoxybenzoic acid 

20 

3 53 


148 

333-Trifluoropropionic acid 

25 

3 06 


208 

2-Hydroxy-2-pbenylpropionic acid 

18 

3 53 


149 

3-Aininobenzoic acid 

25 

3 07 

4 73 






150 

(3-Chlorophenoxy)acetic acid 

25 

3 07 


210 

Terepbtbalic acid 

25 

3 54 

4 46 

151 

2-Hydroxy-3.chlorobulyric acid 

25 

3 08 


211 

l-tert-Butylbenzoic acid 

25 

3 54 


152 

(3-Fluorophenoxy)a€etic acid 

25 

3 09 


212 

3-Aminopropionic acid 

25 

3 55 


153 

(2>Fluorophenoxy)acetic acid 

25 

3 09 


213 

4-Cyanobenzoic acid 

25 

3 55 


154 

(4-ChIorophenoxy)acetic acid 

25 

3 10 


214 

3-(Methylamino)benzoic acid 

25 

3 55 


155 

(3>Bromophenoxy)acetic acid 

25 

3 10 


215 

3-Methoxy-2-methylolbenzoic acid 

20 

3 58 


156 

a-Iodopropionic acid 

18 

3 11 


216 

(/,/- 23 'Diphenylsuccinic acid 

25 

3 58 


157 

(2>Bromophenoxy)acetic acid 

25 

3 12 


217 

2-Aminocyclohexanecarboxylic acid 

25 

3 59 

10 21 

158 

3-Cblorolactic acid 

25 

3 12 


218 

3-Cyanobenzoic acid 

25 

3 60 


159 

(4-Bromophenoxy)acetic acid 

25 

3 13 


219 

3-£thoxy-2-methyloibenzoic acid 

20 

3 62 


160 

(3-Iodophenoxy)acetic acid 

25 

3 13 


220 

Isophthalic acid 

25 

3 62 

460 

161 

(4-Fluoropbenoxy)acetic acid 

25 

3 13 


221 

3-£thyl-3-methylglutaric acid 

25 

3 62 

6 70 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 


No 

Name 

T”C 

pK, 

pK, 

No 

Name 

T ’C 

pK, 

pK, 

222 

3,3>Dlethylglutaric acid 

25 

3 62 

7 12 

279 

a 5 -Tetrahydronaphthalene- 23 ’ 

20 

3 98 

6 47 

223 

me50'-2«3-Diethylsuccinic acid 

25 

3 63 

6 46 


dicarboxyiic acid 




224 

(2«4-Dichlorophenoxy)acetic acid 

20 

3 64 


280 

4-Chiorobenzoic acid 

25 

MKim 


225 

Malonamic acid (Malonic acid mono- 

25 

3 64 


281 

2,S-Dimethylbenzoic acid 

25 

R1 



amide) 




282 

3-Bromopropionic acid 

18 

3 99 


226 

2-lsopropyibenzoic acid 

25 

3 64 


283 

l-Hydroxy-l'methylbutyric acid 

18 

3 99 


227 

Decahydronaphthyloxyacetic acid 

25 

3 64 


284 

3-Cyanopropionic acid 

25 

3 99 


228 

2-Cyclohexyloxypropionic acid 

25 

3 64 


285 

3-Cbloropropionic acid 

25 



229 

tran5-3-Chloroacrylic acid 

18 

3 65. 


286 

/ran 5 -Telrabydronapbtbalene- 23 - 

20 

HWI 

5 70 

230 

9-Anthracenecarboxylic acid 

20 

3 65’ 



dicarboxyiic acid 




231 

Ethoxyacetic acid 

18 

3 65 


287 

(2-Nitropbenyl)acetic acid 

25 

4 004 


232 

/ran5^-Cyclopropane>l,2-dicarboxylic 

24 

3 65 

5 13 

288 

3-Aminopentanoic acid 

25 


10 40 


acid 




289 

4-Aminobutyric acid 

25 

IQ 


233 

N-Acetylgiycine 

25 

3 67 


290 

m-Cyciobutane-l^-dicarboxylic acid 

25 

IQ 

5 31 

234 

1-Anthracenecarboxylic acid 

20 

3 68 


291 

2-Hydroxyisobutyric acid 

18 

wm 


235 

2-Benzyl-2-phenylsuccinic acid 

20 

3 69 

6 49 

292 

(2-lodophenyi lacetic acid 

25 

4 04 


236 

33-Di-fi-propy)glutanc acid 

25 

3 69 

7 31 

293 

//’an9‘4-Nitrocinnamic acid 

25 

4 05 


237 

Cyclopentyloxyacetic acid 

25 

3 70 


294 

(2>Bromophenyl)acetic acid 

25 

4 05 


238 

33-Diinethylgiutaric acid 

25 

3 70 

6 29 

295 

(2-Chlorophenyl)acetic acid 

25 

4 07 


239 

c/5-3-Aminocyclohexanecarboxylic acid 

15 

3 70 


296 

2-Methoxybenzoic acid 

20 

4 08 


240 

d,/<N'Acety!alanine 

25 

3 72 


297 

3-Methoxybenzoic acid 

25 

4 09 


241 

N-Propionyiglycine 

25 

3 72 


298 

3>lodopropionic acid 

18 

4 09 


242 

23 'Diinethylbenzotc acid 

25 

3 74 


299 

Cis-Cyclohcxane-13'dicarboxylic acid 

16 

4 10 

5 46 

243 

Formic acid 

25 

3 74 


300 

Ethylsuccinic acid 

25 

400 


244 

Phthalamic acid (Phthalic acid mono- 

25 

3 75 


301 

Iminodipropionic acid 

30 

4 11 

9 61 


amide) 




302 

Benzylsuccinic acid 

20 

4 11 

5 65 

245 

Glutaconic acid 

25 

3 77 

5 08 

303 

fran5-3-Nitrocinnamic acid 

25 

4 12 


246 

me5d’23*Dimethyisuccinic acid 

25 

3 77 

5 94 

304 

4>Fluorobenzoic acid 

25 

4 14 


247 

2-Ethyibenzoic acid 

25 

3 79 


305 

(3-Chioropheiiyi)acetic acid 

25 

4 14 


248 

3-Methylcyclopentyl-l,l'diacetic acid 

25 

3 79 

6 74 

306 

4,4,4-Trifluorobutyric acid 

25 

4 15 


249 

/rafi5<Cyclobutane>l «2-dicarboxylic acid 

20 

3 79 

561 

307 

/rafij-2-Nitrocinnamic acid 

25 

4 15 


^1 

Cyciohexyloxyacetic acid 

25 

3 80 


308 

3-Isopropoxybenzoic acid 

20 

4 15 


251 

2-Hydroxybutyric acid 

18 

3 80 


309 

2-Naphthoic acid 

25 

4 16 


252 

Cyclopentyl-lyl-diacetic acid 

25 

3 80 

6 77 

310 

Succinic acid 

25 

4 16 

5 61 

253 

3-Bromobenzoic acid 

25 

3 81 


311 

(3>Iodophenyl)acetic acid 

25 

4 16 


254 

3<Chlorobenzoic acid 

25 

3 82 


312 

3-Ethoxybenzoic acid 

20 

4 17 


255 

/rawj-Caronic acid {franS’ 1,1 Dimethyl- 

25 

3 82 

5 32 

313 

2,2-Diphenyladipic acid 

20 

4 17 

5 80 


2,3-cyclopropanedicarboxyhc acid) 




314 

(4-Iodophenyl)acetic acid 

25 

4 18 


256 

2,2-Diethylsuccinic acid 

25 

3 84 


315 

2-Anthracenecarboxyltc acid 

20 

4 18 


257 

2ran5'3>Aininocyciohexanecarboxylic acid 

15 

3 85 


316 

/ran5-Cyciohexane-l,4-dicarboxylic acid 

16 

4 18 


258 

3-lodobenzoic acid 

25 

3 85 


317 

4,4,5,5,6y6,6-Heptafluorohexanoic acid 

25 

4 18 


259 

(4-Nttrophcnyl)acetic acid 

25 

3 85 


318 

2,4-Dimethylbenzoic acid 

25 

4 18 


260 

c/5-3-Methylcyclohexyloxyacetic acid 

25 

3 85 


319 

frjfi5>Cyclohexane-L2>dicarboxylic acid 

19 

4 18 

5 93 

261 

Lactic acid 

25 

3 86 


320 

(4-Broiiiophenyl)acetic acid 

25 

4 19 


262 

m-Cinnamic acid 

25 

3 88 


321 

(4-Chlorophenyi)acetic acid 

25 

4 19 


263 

Hydroxyacetic acid 

25 

3 89 


322 

Mesaconic acid 

18 

4 20 


264 

l,2^Cyclohexanetricarboxylic acid 

23 

3 89 

4 85 

323 

Benzoic acid 

25 

4 20 






pK, - 8 83 

324 

3>Propoxybenzoic acid 

20 

4 20 


265 

n5-Cyclobutane-l,2-dicarboxylicacid 

19 

3 90 

5 89 

325 

2-Etboxybenzoic acid 

20 

421 


266 

2-Methylcyclohexyloxyacetic acid 

25 

3 90 


326 

3,4-Diphenyladipic acid 

25 

4 22 

5 19 

267 

3-Fluorobenzoic acid 

25 

3 90 


327 

/ranj-l'Chlorocinnamic acid 

25 

4 23 


268 

3-Hydroxybeiizoic acid 

30 

3 90 

9 78 

328 

3-Fluoromandelic acid 

25 

4 24 


269 

2-Metbylbeazoic acid 

25 

3 91 


329 

(1-Naphthyl)acetic acid 

25 

4 24 


270 

2,2-Diphenylglutaric acid 

20 

391 

5 38 

330 

(2-Isopropoxy)benzoic acid 

20 

4 24 


271 

3>Phenoxybenzoic acid 

20 

391 


331 

2-Propoxybenzoic acid 

20 

4 24 


272 

2-( Bromomethyl)butyric acid 

18 

3 92 


332 

3-Butoxybenzoic acid 

20 

4 25 


273 

Diphenylacetic acid 

25 

3 94 


333 

(4-Fiuorophenyl)acetic acid 

25 

4 25 


274 

2,2-Dibenzylsuccinic acid 

20 

3 96 

6 66 

334 

Acrylic acid 

25 

4 25 


275 

Triphenylacetic acid 

25 

3 96 


335 

3-lVletbylglutaric acid 

25 

4 25 

5 41 

276 

fran9>Cyclopentane-l,2-dicarboxylic acid 

25 

3 96 

5 85 

336 

(2<Naphthyl)acetic acid 

25 

4 26 


277 

4-Bromobenzoic acid 

25 

3 97 


337 

a^'Cyclopentane-l^Hticarboxylic acid 

25 

4 26 

5 51 

278 

(3-Nitrophenyl)acetic acid 

25 

3 97 


338 

S-Aminopentanoic acid 

25 

4 27 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 


No 

Name 


pK., 

pKj 

IQI 

Name 

gn 

pK., 

pK, 

339 

3-Methylbenzoic acid 

a 

4 27 



3-(2-Chlorophenyl)propionic acid 

25 



340 

2,2-Diphenylpimelic acid 


4 28 

5 39 

mim 

3-<3-Chlorophenyl)propionic acid 

25 



341 

3-Ethylglutaric acid 

25 

4 29 

5 33 

BrB 

4-Methyl-3-pentenoic acid 

25 



342 

Angelic acid 

18 

4 29 


404 

m-3-Hydroxycyclohexanecarboxyiic acid 

25 



343 

rra/7j-3-Chiorocinnamic acid 

25 

4 29 


405 

2-Hydroxycinnaniic acid 

25 

4 61 


344 

3,5-Difnethylbenzoic acid 

25 



406 

4-Hydroxybenzoic acid 

27 8 

4 61 

9 31 

345 

3‘-Isopropylglutaric acid 

25 

4 30 

551 

407 

Levulinic acid 

18 

4 64 


346 

3-n-Propylglutaric acid 

25 

4 31 

5 31 

408 

2-Methyl-3-hydroxybulyric acid 

18 

4 65 


347 

Phenylacetic acid 

25 

4 31 


409 

3-(3'IV1ethoxyphenyl)propionic acid 

25 

4 65 


348 

{ra/jj-Cyclohexane-lr3-dicarboxylicacid 

19 

4 31 

5 73 

410 

4-Acelylbulyric acid 

18 

4 66 


349 

2,2-Diphenylsuberic acid 

20 

4 31 

5 39 

411 

2-Methylacrylic acid 

18 

4 66 


350 

/rt7/ij'*Cyclopentane‘t,3-dicarboxylic acid 

25 

4 32 

5 42 

412 

3-Phenylpropionic acid 

25 

4 66 


351 

2,2>DiphenyIazelaic acid 

20 

4 33 

5 38 

413 

3-(2-IV1ethylphenyl)propionic acid 

25 

4 66 


352 

(3y4>Dimethoxyphenyl)acetic acid 

25 

4 33 


414 

4-Pentenoic acid 

25 

4 67 


353 

3y4,5oTrihydroxybenzoic acid 

30 

4 33 


415 

4-Ureidobutyric acid 

25 

4 68 


354 

c;5-Cyclohexane-l,2-dicarboxylic acid 

20 

4 34 

6 77 

416 

3-(3-IV1ethylphenyl)propionic acid 

25 

4 68 


355 

4>Isopropylbenzoic acid 

25 

4 35 


417 

3-(4-MethyIphenyl)propionic acid 

25 

4 68 


356 

Vinylacetic acid 

25 

4 35 


418 

(4-!$opropoxy)benzoic acid 

20 

4 68 


357 

Glutaric acid 

25 

4 35 

5 42 

419 

/ra/7j-2-Hydroxycyclohexanecarboxylic 

25 

4 68 


358 

4-Ethyibenzoic acid 

25 

4 35 



acid 




359 

(4-Methoxyphenyl)acetic acid 

25 

4 36 


420 

/r0n5-4-Hydroxycyclohex«iiecarboxylic 

25 

4 68 


360 

4-Methylbenzoic acid 

25 

4 37 



acid 




361 

(4-Methylphenyl)aceticacid 

25 

4 37 


421 

3-(4-Methoxyphenyl)propionic acid 

25 

4 69 


362 

(4-Ethylphenyl )acetic acid 

25 

4 37 


422 

2-Pentenoic acid 

25 

4 69 


363 

4'Methoxyciiinamic acid 

25 

4 38 


423 

rrans-Crotonic acid 

25 

4 69 


364 

/rf2/75-Cyclohexane> 1,2-diacetic acid 

20 

4 38 

5 42 

424 

4-Hydroxypentanoic acid 

18 

4 69 


365 

(4‘-lsopropylpheny()acetic acid 

25 

4 39 


425 

2-Hexenoic acid 

25 

4 70 


366 

;rf2/75-4-Aminocyciohexanecarboxylic acid 

25 

4 39 

10 55 

426 

4-Hexenoic acid 

25 

4 72 


367 

3>Hydroxycinnaniic acid 

25 

4 40 


427 

5-Hexenoic acid 

25 

4 72 


368 

4-/m-Butylbenzoic acid 

25 

4 40 


428 

2-Ethylpentanoic acid 

18 

4 72 


369 

ciS'Crotonic acid 

18 

441 


429 

2-Ethylbutyric acid 

25 

4 75 


370 

3,4-Di nethylbenzoic acid 

25 

441 


430 

4-Phenylbutyric acid 

25 

4 76 


371 

rrf2/75-2-BToniocinnaniic acid 

25 

441 


431 

Acetic acid 

25 

4 76 


372 

n5-Cyclohexane-l,2-diacetic acid 

20 

4 42 

5 45 

432 

Isovaleric acid 

25 

4 78 


373 

rf5-Cydopentane-l,2-diacetic acid 

20 

4 42 

5 42 

433 

4-Propoxybenzoic acid 

20 

4 78 


374 

(4-/er/-Butyiphenyl)acetic acid 

25 

4 42 


434 

4,4-Dimethylpentanoic acid 

18 

4 79 


375 

-Cyclopentane-1,2-diacetic acid 

20 

4 43 

5 43 

435 

Cydobutanecarboxylic acid 

25 

4 79 


376 

/rt7/75-4-Chlorocinnamic acid 

25 

4 43 


436 

^/,/-2-IV1ethyipentanoic acid 

18 

4 79 


377 

Adipic acid 

25 

4 43 

5 42 

437 

5-Methyl-4-hexenoic acid 

25 

4 80 


378 

4-Cyanobutyric acid 

25 

444 


438 

4-iV1ethy)-2-pentenoic acid 

25 

4 80 


379 

frf2/75-Cinnamic acid 

25 

4 44 


439 

3-(2-Methoxyphenyl)propionic acid 

25 

4 80 


380 

/rf2/75-3-Methylcinnamic acid 

25 

4 44 


440 

2-Methylbutyric acid 

18 

4 81 


381 

3-(Acetylamino)propionic acid 

25 

4 45 


441 

/i-Butyric acid (//-Butanoic acid) 

25 

4 82 


382 

2-Ureidoisobutyric acid 

25 

4 46 


442 

//‘<7/7(-3-Hydroxycyclohexanecarboxylic 

25 

4 82 


383 

4-Methoxybenzoic acid 

25 

4 47 



acid 




384 

3-<4-Nitrophenyl)propionic acid 

25 

4 47 


443 

Nicotinic acid 

25 

4 82 

11 98 

385 

Pimelic acid 

25 

4 48 

5 42 

444 

Cyclopropanecarboxylic acid 

25 

4 83 


386 

3-( l-Naphthoyl)propionic acid 

20 

4 48 


445 

nf-4-Ammocyciohexanecarboxylic acid 

25 

4 83 

10 62 

387 

3-Methylcycloh«xyl-l,l-diacetic acid 

25 

4 49 

6 08 

446 

i/./-3-Vlelhylpenlanoic acid 

18 

4 84 


oo 

oo 

4-Methylcyclohexyl-l,l-diacetic acid 

25 

4 49 

6 10 

447 

Isonicotinic acid 

20 

4 84 

12 23 

389 

S,S,S-Trifluoropen(anoic acid 

25 

4 49 


448 

rir-4-Hydroxycyclobexanecarboxylicacid 

25 

4 84 


390 

3-(Jreidopropionic acid 

25 

4 49 


449 

Isocaproic acid 

18 

4 84 


391 

3-{2-Nitrophenyl)propionic acid 

25 

4 50 


450 

n-Pentanoic acid (n- Valeric acid) 

25 

4 84 


392 

/rt7/75-2-Methylcinnamic acid 

25 

4 50 


451 

Isobutyric acid 

25 

4 86 


393 

2-Methoxycinnamic acid 

25 

4 50 


452 

Propionic acid ( Propanoic acid) 

25 

4 87 


394 

3-Hexenoic acid 

25 

4 52 


453 

4-Hydroxyisocaproic acid 

18 

4 87 


395 

Suberic acid 

25 

4 52 

5 40 

454 

/r-Hexanoicacid (/7-Caproic acid) 

25 

4 88 


396 

Azeiaic acid 

25 

4 53 

5 40 

455 

/r-Heptanoic acid 

25 

4 89 







456 

/7-Octanoic acid (/i-Caprylic acid) 

25 

4 89 


398 

Succinamic acid (Succinic acid mono- 

25 

4 54 


457 

Cyclohexylpropionic acid 

25 

4 91 



amide) 




458 

ty7-23-'Diniethylsuccinic acid 

25 

4 94 

6 20 

399 

//’a/iv-4-IV1ethyicinnamic acid 

20 

4 56 


459 

^-Nonanoic acid (Pelargonic acid) 

25 

4 94 


400 

0-Acelyl$alicylic acid (Aspirin) 

17 

4 57 


460 

Cyclohexylbulyric acid 

25 

4 95 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 


No 

Name 

T"C 

pK., 

pKj 

IQQ 

Name 



pK.2 

i 

Tiglic acid 

18 

4 96 


M 

c/5-3-!VIethy]-2-pentenoic acid 


m 


2 

3-(2>Naphthoyl)propionic acid 

20 

4 96 


gtiCl 

Itaconic acid 

18 

5 54 


2 

Cyclopentanecarboxylic acid 

25 

4 99 


lES 

Citraconic acid 

18 

6 17 



2,2>Dimethy)butync acid 

18 

5 03 


471 

Ethy!enediamine-N,N,N ,N-tetra- 

25 

6 27 

10 95 

3 

Trimethylacetic acid 

25 

5 05 



acetic acid 




466 

33-Dimethylacryiic acid (3- Methyl- 

25 

5 12 


472 

Ethylenediamine-N,N -dtacettc acid 


6 42 

9 46 


crotonic acid) 




473 

Ethylenediamine-N,N'-dipropionic acid 


6 87 


467 

/rf7n5-3-Methyl>2>pentenoic acid 

25 

5 13 
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX 


The dissociation of an organic carboxylic acid, phenol or the conjugate acid of an amine in aqueous solu¬ 
tion IS expressed by the equation 

HAtq" + H2O Atq”’' -I- HjOa'q 
and the corresponding equilibrium constant Kg is given by 


(flA "-')(rtH,0») 


where the a’s are the activities of the species At low electrolyte concentrations OHjO virtually constant, and a 
second constant, Ka, the thermodynamic dissociation constant, is defined as 


= KAan.o) = 


(OA^" ')(aH,0*) 
{‘JHAa") 


(^A*'’-')(fH.O*) 

(cha*") 


/ha*" 


where the c’s are the concentrations and the/’s are the activity coefficients of the species 

The dissociation constants in the Tables are given in the more convenient pKa notation, where 


pKa = -log Ka 

For Table XXVll, HA*" = RCOOH, and/t*""' = RCOO" 

For Table XXVIII, HA*" = ArOH, and *"“ ' = ArO' 

For Table XXIX, HA*" = RR'R''NH* and ,4*"'' = RR'R''N(R, R' and R” may be alkyl or aryl 
groups or a hydrogen atom) 

For monobasic acids p/fa = pK^ 

For dicarboxyhc acids both pK\ and ^Ki are given, pK\ is defined above, and pKj is the analogous disso¬ 
ciation constant of the monoanion, A*"~ , obtained on the first dissociation For other dibasic acids such as 
the conjugate acids of ammo acids, or diamines, pK\ is as defined above, and pK 2 is the dissociation constant 
for the species obtained after the first protonation 

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in 
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel 
and K Pure and Applied Chemistry, \o\ 1, Butterworths, London, 1961, pp 190-536 

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in 
aqueous solution see D D Pemt\, Dissociation Constants of Organic Bases in Aqueous Solution, 

London,1965 

For general references including methods of determination of pK, and data for both acids and bases see 
J F King, in Elucidation of Slructures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech¬ 
nique of Organic Chemistry, yo\ 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D 
H McDaniel and O Hafliger in Determination of Organic Structures by Physical Melhods, Vol 1 (Ed E A 
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXVIII. ACID DISSOCIATION CONSTANTS OF PHENOLS 
IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) 


No 

Name 

T”C 

19 

pK.; 

No 

Name 

T ‘C 

pK, 

pK.i 

1 

Picric acid (2,4,6-Trinitrophenol) 

25 

m 


■ 

2-Hydroxy-3-methoxybenzyiamine 

25 


10 52 




(0 71 


■ 

3-Hydroxypyridine 

20 

8 72 


2 

4-Hydroxypyriinidine 

20 

1 85 

8 59 

m 

2>Fluorophenol 

25 

8 82 


3 

2-Hydroxypyrimidine 

20 

2 24 

9 17 

54 

Isovanillin (5-Formyi-2-methoxyphenol 3- 

25 

8 889 


4 

4>Chloro«2,6Hlinitrophenol 

25 

2 97 



Hydroxy-4-methoxybenzaldehyde) 




5 

2,6-Dinitrophenol 

25 

3 71 


■ 

3*Hydroxy-2-methoxybenzylamine 

25 

8 89 


6 

2,4-Dinitrophenol 

25 

409 


■ 

4>Hydroxy-3-methoxybenzylamine 

25 

8 94 

IZa 

7 

2,6-Dinitrohydroquinone 

21 

4 42 

9 14 

57 

3-Nitro«2y4y6>trimethylphenoi 

25 

8 98 


8 

8*Hydroxyquinoline 

20 

5017 

9 813 

58 

Sodium 4-hydroxybenzenesulfonate 

25 

901 


9 

2,5-Dinitrophenoi 

25 

5 04 


59 

Pyrogalioi(l 2 3-Trihydroxybenzene) 

25 

901 

II 64 

10 

3,4-Dinitrophenol 

25 

5 42 


60 

2-IVfethylhydroquinone (Toluhydroqumone) 

25 

9 05 

11 62 

II 

8-Hydroxyquinaldine 

25 

5 55 

10 31 

61 

3-Chlorophenol 

25 

9 08 


12 

4-[Vfethyl>8-hydroxyquinoline 

25 

5 58 

1000 




(9 02) 


13 

3,4-Dimethyl-8-hydroxyquinoline 

25 

5 80 

10 05 

62 

3-Bromophenol 

25 

9 II 


14 

5-Formyl>2*nitrophenol (3-Hydroxy-4-nitro- 

25 

600 


63 

3-Iodophenol 

25 

9 17 



benzaldehyde) 




64 

3>Acetylphenol 

25 

9 19 


15 

5-Chloro-2-nitrophenol 

25 

6 05 


65 

4-lodophenoi 

25 

9 20 


16 

5-Carboethoxy-2-nitrophenoi (Ethyl 3' 

25 

6 11 


66 

Sodium 3-hydroxybenzenesuifonate 

25 

9 29 



hydroxy-4-njtrobenzoate) 




67 

1-Naphthol 

20 5 

9 30 


17 

5-Carbomethoxy-2-4iitrophenol (Methyl 3- 

25 

6 15 





(9 85) 



hydroxy-4-nitrobenzoate) 




68 

34 Methylsulfonyi jphenoi 

25 

9 33 


18 

2,4-Dime(hyl-8-hydroxyquinollne 

25 

6 20 

10 60 

69 

4-Bromophenol 

25 

9 34 


19 

3-NitrocatechoI 

25 

6 68 


70 

3-Fluorophenol 

25 

9 36 


20 

2-Nhro-5-phenylphenol (3“Hydroxy-4' 

25 

6 74 





(9 28) 



nilrobiphenyl) 




71 

lq4>Naphthohydroquinone (I 4 Dihydroxy 

26 5 

9 37 

10 93 

21 

2-Forinylphenol (Salitylaldehyde) 

25 

6 79 



naphthalene) 




22 

5-IVIethoxy-2-nitrophenol 

25 

7 09 


72 

4-Chlorophenol 

25 

9 38 


23 

4-Nitraphenol 

25 

7 16 





(9 42) 


24 

2-Nitrophenol 

25 

7 21 


73 

Sodium 4-hydroxybenzoale 

20 

9 39 


25 

2,6-Dimethyl-4Hiitrophenol 

25 

7 22 


74 

Resorcinol (1 3 Dihydroxybenzene) 

30 

9 44 

11 32 

26 

S-Methyl-2-nitTophenol 

25 

7 25 


75 

Catechol (1 2-DihydTOxybenzene) 

30 

9 48 

12 08 

27 

2,6-Dichlorahydraqulnone 

25 

7 30 

9 99 

76 

4-Phenylpbenol (4 Hydroxybiphenyl) 

22 5 

951 


28 

Vanillin (4-Formyl-2-methoxyphenol 4- 

25 

7 396 


77 

3-(IVfethyltbio)pbenol 

25 

9 53 



Hydroxy-3-methoxyben2aldehyde) 




78 

4-( Methylthio)phenol 

25 

9 53 


29 

2-Nitrohydroquinone 

21 

7 63 

10 06 

79 

2,4,6>Trimethylol phenol 

25 

9 56 


30 

4-^ormylphenoi (4>Hydroxybenzaidehyde) 

25 

7 66 


80 

2-Naphthol 

19 5 

9 57, 


31 

4-(Methylsulfonyl)phenol 

25 

7 83 





(9 93) 


33 

£>>Vanillin (2-Formyl-6-methoxyphenol, 

25 

7 91 


81 

3-Phenylphenol (3-Hydroxybiphenyl) 

22 5 

964 



2-Hydroxy-3-methoxybenzaldehyde) 




82 

3-Methdxyphenol 

25 

9 65 


34 

4^yanophenol (4-Hydroxybenzonitnle) 

25 

7 95 


83 

2y6-Dimethyloiphenol 

25 

9 66 


35 

3*Formylphenol (3-Hydroxybenzaldehyde) 

25 

800 


84 

2-Aminophenol (2-HydroxyaniIine) 

28 

971 


36 

4-Acetylphenol 

25 

8 05 


85 

2,4-Dimethylolphenol 

25 

9 77 


37 

3t5-Dimethyi-4-(methylsulfonyi)phenoi 

25 

8 13 


86 

4-Methylolphenol 

25 

9 82 


38 

4>Cyano«3,5-dimethylphenol (2,6‘Dimethyl-4- 

25 

8 21 


87 

3-Methylolphenol 

25 

9 83 



hydroxybenzonitriie) 





3-Aminophenoi (3-Hydroxyaniline) 

21 5 

9 87 

9 92 

39 

3,5-Dimethyi-4^itrophenoi 

25 

8 25 


89 

Sodium 4-hydroxybenzenephosphonate 

25 

9 90 


MW 

4-Cyano-2,6-diniethylphenol (3,5-DimethyM- 

25 

8 27 


90 

3-Ethylphenol 

28 

9 90 



hydroxybenzonitriie) 




91 

2y6-Dimethylol-4-methylphenol 

25 

9 92 


41 

2-Carboxaiiiidophenoi (Salicylamide) 

20 

8 37 


92 

2-Methylolphenoi 

25 

9 92 


42 

3-Nitropbenoi 

25 

8 38 


93 

4>Fluorophenol 

25 

9 92 


43 

4>Carboi>enzyloxyphenol (Benzyl 4-hydroxy- 

25 

8 41 


94 

Sodium 3-hydroxybenzoate 

20 

9 94 



benzoate) 




95 

2-Methoxyphenol 

25 

9 98 


44 

2*Bromophenol 

25 

8 42 


96 

Phenol 

25 

9 99, 


45 

Phloroglucinoi (1,3,5-Trihydroxybenzene) 

25 

8 45 

8 88 




(9 95) 





(7 0) 


97 

Eugenol (4-Allyl-2-methoxyphenol) 

25 

1000 


46 

I'lodo phenol 

25 

8 46 


98 

2-Phenylphenol (2-Hydroxybiphenyl) 

22 5 

10 01 


47 

4>Carbobutoxyphenol (n-Butyl 4-hydroxy- 

25 

8 47 


99 

4-Ethylphenol 

28 

10 01 



benzoate) 




100 

3-Methylphenol (m-Cresol) 

25 

10 09 


48 

d-Carbomethoxyphenol (Methyl 4-hydroxy- 

25 

8 47 


101 

3-EthyU5-methylphenot 

28 

10 10 



benzoate) 




102 

3,5-Dimethylphenol 

25 

10 15 


49 

2-Chloroplienol 

25 

8 48 


103 

4-[Vfethyl-2-methyiolphenol 

25 

10 15 


50 

4-Carboetlioxyplienol (Ethyl 4-hydroxy- 

25 

8 50 


104 

4>[Vfethoxyphenol 

25 

10 20 



benzoate) 




105 

Sodium 3*hydroxybenzenephosphonate 

25 

10 2 
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TABLE XXVIII. ACID DISSOCIATION CONSTANTS OF PHENOLS 
IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) 


No 

Name 


pK, 

pK, 

No 

Name 

IB 


pK. 

106 

2'Ethylphenol 

28 

102 


115 

2,6-Dimethylphenol 

m 

10 59 


107 

2,S-Dimethylphenol 

24 

10 22 


116 

2y4,6-Trimethylphenol 

9 

10 88, 


lOS 

4-’Methylphenol (/i-CresoI) 

25 

10 26 







109 

2>Methyiphenol (o-Cresol) 

25 

10 28 


117 

Hydroquinone (1,4-Dihydroxybenzene) 

25 

10 85, 

11 39 

110 

4-lndanol 

25 

10 32 





(9 96) 


111 

3,4-Dimethylphenoi 

25 

10 32 


118 

4-Hydroxypyridine 

20 

11 09 


112 

2,4,5-TriinetKylphenol 

25 

10 45 


119 

TetranietKylhydro<)uinone(Durohydro- 

25 

11 51 


113 

2,4-Dimethylphenol 

25 

10 45 



quinone) 




114 

23 -Diniethylphenol 

25 

10 50 

■1 


2-Hydroxypyridine 

20 

11 62 
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX 


The dissociation of an organic carboxylic acid, phenol or the conjugate acid of an amine in aqueous solu¬ 
tion IS expressed by the equation 

HAtq" + H2O Atq”’' -I- HjOa'q 
and the corresponding equilibrium constant Kg is given by 


(flA 


where the a’s are the activities of the species At low electrolyte concentrations OHjO virtually constant, and a 
second constant, Ka, the thermodynamic dissociation constant, is defined as 


= KAan.o) = 


(OA^" ')(aH,0*) 
{‘JHAa") 


(^A*'’-')(fH.O*) 

(cha*") 


/ha*" 


where the c’s are the concentrations and the/’s are the activity coefficients of the species 

The dissociation constants in the Tables are given in the more convenient pKa notation, where 


pKa = -log Ka 

For Table XXVll, HA*" = RCOOH, and/t*""' = RCOO" 

For Table XXVIII, HA*" = ArOH, and *"“ ' = ArO' 

For Table XXIX, HA*" = RR'R''NH* and ,4*"'' = RR'R''N(R, R' and R” may be alkyl or aryl 
groups or a hydrogen atom) 

For monobasic acids p/fa = pK^ 

For dicarboxyhc acids both pK\ and ^Ki are given, pK\ is defined above, and pKj is the analogous disso¬ 
ciation constant of the monoanion, A*"~ , obtained on the first dissociation For other dibasic acids such as 
the conjugate acids of ammo acids, or diamines, pK\ is as defined above, and pK 2 is the dissociation constant 
for the species obtained after the first protonation 

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in 
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel 
and K Pure and Applied Chemistry, \o\ 1, Butterworths, London, 1961, pp 190-536 

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in 
aqueous solution see D D Pemt\, Dissociation Constants of Organic Bases in Aqueous Solution, 

London,1965 

For general references including methods of determination of pK, and data for both acids and bases see 
J F King, in Elucidation of Slructures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech¬ 
nique of Organic Chemistry, yo\ 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D 
H McDaniel and O Hafliger in Determination of Organic Structures by Physical Melhods, Vol 1 (Ed E A 
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567 


•Derivatives recommended for first trial 

WARNING This IS not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) 

(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH'*') of the listed base (B)) 


No 

Name 

T “C 

pK, 

PK.2 

No 

Name 

T, ”C 

pK, 

1 

2,4,6-TrinitroaniHne 

25 

-9 41 


59 

2-Amlno-6-nitronaphthalene 

25 

2 62 

2 

2,4-Dtnitroaniline 

25 

-4 53 


60 

N,N-Dimethyl-3-nitroaniline 

25 

2 63 

3 

2,6-Dinitro-4-*niethylaniline 

25 

-3 96 


61 

2-Chloroaniline 

25 

2 65 

4 

2,4-Dichloro-6-nitroanilme 

25 

-3 61 


62 

2-Amino-4<€yanonaphthalene 

25 

2 66 

5 

2,6-Dichloro-4>nitroanilme 

20 

-2 55 


63 

l-Amino-3-bromonaphthalene 

25 

2 67 

6 

N-Cyanodiethy)amine 

25 

-20 


64 

3-BromoquinoUne 

25 

2 69 

7 

l-Ammo-2-nitronaphthaiene 

25 

-1 74 


65 

1 -Amino-3'Chloronaphthalene 

25 

2 69 

8 

4-Chloro-2'nUroaniline 

25 

-1 02 


66 

5-Nitroquinoline 

20 

2 69 

9 

Dicyanomethyl ethyl amine 

25 

-0 6 


67 

6-Nitroquinoline 

20 

2 72 

10 

2>Fluoropyridine 

25 

-0 44 


68 

l-Amino-5-nitronaphthalene 

25 

2 73 

II 

Pyrrole 

25 

-0 27 


69 

2-Amino-8-nitronaphthalene 

25 

2 73 




(-3 8) 


70 

3-Cyanoaniline 

25 

2 748 

12 

2-Nitroaniline 

25 

-0 26 


71 

1 -Amino-^nitronaphthalene 

23 

2 79 

13 

Bis (cyanomethyl) amine 

25 

02 


72 

l-Amino-3-iodonaphthalene 

25 

2 82 

14 

2-Chloropyridine 

25 

0 49, 


73 

3-Bromopyridine 

25 

2 84 




(0 72) 


74 

3-Chloropyridine 

25 

2 84 

15 

l-Aniino-4>nitronaphthalene 

20 

0 54 


75 

l-Amino-6-nitronaphthalene 

25 

2 89 

16 

Qiiinoxaline 

20 

0 56 


76 

4-Methyl-3-nitroaniline 

25 

2 96 

17 

N,N>Dimethyl-4>nitroaniline 

25 

0 607 


77 

3-Cyano-N,N-dimethyIaniline 

25 

2 969 

18 

Pyrazine 

27 

0 65 

-5 78 

78 

3-Fluoropyridine 

25 

2 97 

19 

Diphenylamine 

25 

0 79 


79 

2-Amino-5'nitronaphthalene 

25 

301 

20 

3-Nitropyridine 

25 

0 81 


80 

2-Methoxypyridine 

25 

3 06 

21 

2>Bromopyridine 

25 

0 90 


81 

2-Amino-7-mtronaphthalene 

25 

3 10 

22 

2<Cyanoaniline 

25 

0 95 


82 

1,3-DimeHiylpyraaole 

25 

3 II 

23 

2,6-Dimethyl-4-nitroanUme 

22 

0 98 


83 

2-Methoxyquinoline 

20 

3 16 

24 

4-Nitroaniline 

25 

1 00 


84 

3-Acetylpyridine 

25 

3 18 

25 

N-Chlorodiethylamine 

25 

1 02 


85 

4<Hydroxypyridine 

20 

3 20 

26 

2-Methyl-44itroaniline 

24 5 

1 04 


86 

2-Fluoroaniline 

25 

3 20 

27 

2-Bromoqui|ioline 

25 

1 05 


87 

] •Amino-4-bromonaphthalene 

25 

321 

28 

Tris (2<cyanoethyl) amine 

25 

1 1 


88 

3-lodopyridine 

25 

3 25 

29 

Pyrimidine 

20 

1 23 


89 

l-Ainino-3'niethoxynaphthalene 

25 

3 26 




(1 31) 


90 

l-Amino-34iydroxynaphthalene 

25 

3 30 

30 

2-Ainino-3-nitronaphthalene 

25 

1 48 


91 

1 -Amino-5>chloronapfathalene 

25 

3 34 

31 

3-Methyl-4-nitroaniline 

25 

1 50 


92 

2-Amino-4-chloronaphthalene 

25 

3 38 

32 

2y5'Dichloroaniline 

22 

1 57 


93 

4-Aminofluorene 

25 

3 39 

33 

4-Cyanoaniline 

25 

1 74 


94 

2-Amino-4'bromonaphthalene 

25 

3 40 

34 

4-Cyano-N«N-dimethyl aniline 

25 

1 78 


95 

2-Amino-4'iodonaphthalene 

25 

3 41 

35 

2-lodopyridine 

25 

1 82 


96 

l-Amino-7-chloronaphthalene 

25 

3 48 

36 

23-Dimethyl-4-nitroaniline 

25 

1 96 


97 

l-Amino-6-chloronaphthalene 

25 

3 48 

37 

2,4-Dichloroaniiine 

25 

2 00 


98 

Qiiinazoline 

20 

3 49 

38 

l-Amino-3-nitronaphthalene 

25 

2 07 


99 

3-Chloroaniline 

25 

3 52 

39 

3-Methoxy-5-nitroaniline 

25 

2 11 


100 

4-Bromo-2,6-dimethylaniiine 

25 

3 54 

40 

4-Aminobenzophenone (4-Benzoylaniline) 

25 

2 17 


101 

3-Methylpyrazole 

25 

3 56 

41 

4-Aminoacetophenone (4-Acetyianihne) 

25 

2 19 


102 

3-Aminoacetophenone (3'Acetyianihne) 

25 

3 56 




(2 75) 


103 

3-Fluoroanlline 

25 

3 57 

42 

2-Aminoacetophenone (2>Acetylaniline) 

25 

2 22 


104 

4>Bromo-2-methylaniline 

25 

3 58 

43 

Pyridazine 

20 

2 24 


105 

3-Bromoaniline 

25 

3 58 

44 

l-Amino-3-cyanonaphthalene 

25 

2 26 


106 

2-<Methylthio)pyridine 

20 

3 59 

45 

Onnoline 

20 

2 27 


107 

3-Iodoaniiine 

25 

3 61 

46 

1,2,4-Triazole 

25 

2 30 


108 

S-Bromoquinoline 

25 

3 62 

47 

2,4-Dibromoaniline 

15 

2 3 


109 

l-<Methylamino)naphthalene 

27 

3 67 

48 

2,6-Dibromoaniline 

25 

2 34 


110 

2-Amino-7-€hloronaphthalene 

23 

3 71 

49 

7-Nitroquinoline 

20 

2 40 


111 

4-Bromopyridine 

20 

3 78 

50 

2-Amino-4-nitronaphthalene 

25 

2 43 


112 

4-lodoaniline 

2S 

3 78 

51 

Thiazole 

20 

244 


113 

2-Aminobiphenyl 

22 

3 82 

52 

3-Nitroaniline 

25 

2 466 


114 

3,5-Dimethoxyamline 

25 

3 82 

53 

Pyrazole 

25 

2 48 


115 

4-Chloropyridine 

20 

3 84 

54 

2-Bromoaniline 

25 

2 53 


116 

4-Bromoanlline 

25 

3 86 

55 

1 -Amino-7-nitronaphthalene 

25 

2 55 


117 

l-Aminofluorene 

25 

3 87 

56 

8-Nitroquinoline 

20 

2 55 


118 

1 - Amino-6-methoxynaphthalene 

25 

3 90 

57 

3,5'Dimethyl-4'nitroanirine 

25 

2 59 


119 

1 -Aminonaphthalene 

25 

3 92 

58 

2-Iodoaniline 

25 

2 60 


120 

2,6-Dimethylaniline 

25 

3 95 
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TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 

(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH'^) of the listed base (B)) 


No 

Name 

T,”C 

pK, 

pK. 

No 

Name 

T”C 

pK, 

121 

S-Ammoquinoline 

20 

3 95 


183 

S'Methylquinoline 

25 

4 91 

122 

l-Aniino-5'hydroxynaphthalene 

25 

3 96 


184 

3,5~Dimethylaniline 

25 

491 

123 

l>Aniino*3>methylnaphthalene 

25 

3 96 


185 

3-Aminoquinoline 

20 

4 91 

124 

l-Aiiimo-6-hydroxynaphthalene 

25 

3 97 


186 

3-Methoxypyridine 

25 

4 91 

125 

4-Chloroaniline 

25 

4 00 


187 

4-re/'(-Butylaniline 

25 

4 95 

126 

34 IVIethyUhio)aniline 

25 

4 00 


188 

3,5-Di-(frr-butylanirme 

25 

4 97 

127 

4.Iodopyridine 

20 

4 02 


189 

2-Vinylpyridine 

25 

4 98 

128 

2-Aniino-4-methoxynaphthaIene 

25 

4 05 


190 

1,3-Diaminobenzene 

25 

4 98 

129 

2>Amino--S*hydroxynaphthalene 

25 

4 07 



(m-Phenylenediamine) 



130 

1 -Amino<*7-methoxy naphthalene 

25 

4 07 


191 

N,3-Dimethylanillne 

21 

5 00 

131 

3-Bromo^-methoxyaniline 

23 

4 08 


192 

2-/m-Butylaniline 

25 

5 03 

132 

l-Aminoanthracene 

25 

4 1 


193 

6'Methoxyquinoiine 

20 

5 03 

133 

2-Aminonaphthalene 

25 

4 16 


194 

N,N-Dimethyianiiine 

25 

5 068 

134 

N-Allylanilme 

25 

4 17 


195 

4-Me(hylaniline 

25 

5 08 

135 

3-Ethoxyaniline 

25 

4 17 


196 

3-Hydroxypyridine 

25 

5 10 

136 

l-( Ethylammo)naphthalene 

25 

4 18 


197 

N-Ethyianiline 

24 

5 12 

137 

2-Amino>7-methoxynaphthalene 

25 

4 19 


198 

N-ff-Butylaniline 

25 

5 12 

138 

NAmino-7-hydroxynaphthaiene 

25 

4 20 


199 

3,5,6-Trimethyianiline 

20 5 

5 12 

139 

3-IV1ethoxyaniline 

25 

4 20 


200 

2'Benzyipyridine 

25 

5 13 

140 

4>Aminobiphenyl 

29 

4 22 


201 

6-Methylquinoline 

25 

5 15 

141 

4-BromO'N,N-diniethylaniline 

25 

4 232 


202 

2'Amino-5,6,7,8-tetrahvdronaphthalene 

17 

5 17 

142 

3-Aminobiphenyl 

17 

4 25 


203 

3,4-Dimethylaniline 

25 

5 17 

143 

2-Amino-7>hydroxynaphthaiene 

25 

4 25 


204 

d'Ethoxvamline 

28 

5 20 

144 

2,3,5,6'Tetramethylaniline 

25 

4 30 


205 

4'IV1ethylquinoline 

25 

5 20. 

145 

2-Bromo-NyN-diniethylaniiine 

25 

4 31 





(5 59) 

146 

4-(Methylthio)aniiine 

25 

4 35 


206 

Pyridine 

25 

5 25 

147 

2-f7-Propyianiline 

25 

4 36 


207 

Bl$(2-cvanoethyI )amine 

25 

5 26 

148 

Tris{2-chloroethyl)amine 

25 

4 37 


208 

7>Methylquino]ine 

25 

5 29 

149 

2’Ethylaniline 

25 

4 37 


209 

N-Cvclopentvlaniiine 

25 

5 30 

150 

2,4,6'Triniethylaniline 

25 

4 37 


210 

S'Aminoindane 

16 

5 31 

151 

3,5-Dimethylpyrazole 

25 

4 38 


211 

4-MethoxyaniIine 

25 

5 31 

152 

3-( Methylthio)pyridine 

20 

4 42 


212 

Aminoacetonitrile 

25 

5 34 

153 

2’I$opropyianiline 

25 

4 42 


213 

N,N,3-Trimethylanlline 

25 

5 344 

154 

N-Isobutylaniiine 

25 

4 43 


214 

N,4-Dimethylaniline 

23 

5 36 

155 

2-Ethoxyaniline 

28 

4 43 


215 

Isoquinoline 

20 

5 42 

156 

2-Methylaniline 

25 

4 44 


216 

N'ff-Hexylaniline 

19 

5 42 

157 

l>AniinO'5,6y7,8-tetrahydronaphthalene 

16 

4 47 


217 

S'Aminoquinoline 

20 

5 42 

158 

Phenanthridine 

20 

4 48 


218 

2,2,2-Trichloroethylamine 

20 

5 47 

159 

2-Methoxyaniline 

25 

4 52 


219 

Benzimidazole 

25 

5 53 

160 

2,5>Dimethylaniiine 

25 

4 53 


220 

l-Methylbenzimidazole 

25 

5 54 

161 

HCyanomethyl)pyndine 

25 

4 55 


221 

3-Ethylpyridine 

25 

5 56 

162 

(Cyanomethyl) diethyl amine 

25 

4 55 


222 

1-Ethylbenzimidazole 

25 

5 59 

163 

Bis(2-Cyanoethyl) ethyl amine 

25 

4 55 


223 

6'Aminoquinoline 

20 

5 59 

164 

2-( Dimethylamino)naphthalene 

25 

4 566 


224 

N-Cyclohexylaniline 

25 

5 60 

165 

Aniline 

25 

4 603 


225 

4-Vinylpyridine 

25 

5 62 

166 

5>IV1ethylqutnoline 

25 

4 62 


226 

N,N,4-Trinielhylaniline 

25 

5 627 

167 

N,2>Dimethylanilme 

23 

4 62 


227 

3-IVIethylpyridine 

25 

5 63 

168 

2-Aminoi)uorene 

25 

464 


228 

4-Methylbenzimidazole 

25 

5 65 

169 

2-Amino-6>methoxynaphthalene 

25 

464 


229 

N,N-Di-n-propylaniline 

23 

5 68 

170 

4-Fluoroatiiline 

25 

4 65 


230 

2-IVlethylquinoline 

25 

5 69 

171 

3-le>/'I-Butylaniline 

25 

4 66 


231 

l-Isopropylbenzimidazofe 

25 

5 71 

172 

3-lsopropytaniline 

25 

4 67 


232 

3-Isopropylpyridine 

25 

5 72 

173 

2.3-Diinethylaniline 

25 

4 70 


233 

2-/er/-Butylpyridine 

25 

5 76 

174 

3-Methylaniline 

25 

4 70 


234 

N'Isopropylaniline 

25 

5 77 

175 

3>Ethylaniline 

25 

4 70 


235 

5-Methylbenzimidazole 

25 

5 78 

176 

l«2-Diaminobenzene (a-Phenylenediamine) 

25 

4 74 

06 

236 

3-r^r/-Butylpyridine 

25 

5 82 

177 

N-n-Propylaniline 

25 

4 79 


237 

2-lsopropylpyridine 

25 

5 83 

178 

Quinoline 

25 

481 


238 

4-Ethylpyridine 

25 

5 87 

179 

3-Aminofluorene 

25 

4 82 


239 

2-Ethylpyridine 

25 

5 89 

180 

l-( Dimethylamino)naphthalene 

28 

4 83 


240 

2-IV1ethylpyridine 

25 

5 94 

181 

N-Methylaniline 

25 

4 848 


241 

4-(IV1ethylthio)pyridine 

20 

5 94 

182 

2,4-Dimethylaniline 

25 

4 89 


242 

2-Hexylpyridine 

25 

5 95 
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TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 

(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH'*') of the listed base (B)) 


No 

Name 

T "C 

pK., 

pK.. 


Name 

T-C 

pK, 

pK, 

243 

2-fi-Propylpyridine 

25 

5 97 


305 

Bis(2>hydroxyethyl )amine 

25 

8 88 


244 

- But y 1 p y r id 1 ne 

25 

5 99 


306 

N.,N-Dimethylbenzylamine 

25 

8 91 


245 

2-Pentylpyridme 

25 

6 00 


307 

3-Bromopropylamine 

21 

8 93 


246 

4-I$opropylpyridine 

25 

6 02 


308 

l,2-Bis(dimethylamino)ethane 

30 

8 97 

5 85 

247 

4>Methyipyridine 

25 

6 03 


309 

H Aminoethyl) benzene 

25 

9 08 


248 

3-Aminopyridine 

25 

6 03 


310 

2-Acetoxyethylamine 

25 

9 1 


249 

N«N,2-Trimethylaniline 

25 

6 11 


311 

4-*Aminopyridii|e 

25 

9 114 


250 

N,2«6-Tnmethylaniline 

25 

6 12 


312 

4-Aminoquinoline 

20 

9 13 







313 

(3-Cyanopropyl) diethyl amine 

25 

9 13 


252 

2*Methylbenzimidazole 

25 

6 19 


314 

3-Methoxybenzylamine 

25 

9 15 


253 

1,4-Diaininobenzene (/r-Phenylenediamine) 

25 

62 

2 67 

315 

2-Methylbenzyiamine 

25 

9 19 


254 

2-lsopropy1benzimldazole 

25 

621 


316 

l-Aminoindane 

22 5 

9 21 


255 

2-Ethyibenziinidazoie 

25 

6 27 


317 

//’afi5-l-Amino-2-hydroxycyclopentane 

25 

9 28 


256 

N,N-Di-fi>butylaniline 

19 

6 30 


318 

Diallylamine 

25 

9 29 


257 

2,5-Diinethylpyndiiie 

25 

6 40 


319 

Dimethyl {2-hydroxyethyl) amine 

20 

9 31 


258 

2-Phenylifiiidazole 

25 

6 40 


320 

3>Methylbenzylamine 

25 

9 33 


259 

Bis(2>chloroethyl)methvl amine 

25 

6 43 


321 

Benzylamine 

25 

9 35, 


260 

4-Methoxy<)uinoline 

30 

6 45 





(9 62) 


261 

3,4-Dimethyipyndiiie 

25 

6 46 


322 

4-Methylbenzylamine 

25 

9 36 


262 

4-Met boxy pyridine 

25 

6 47 


323 

3,4-Dimethoxy benzylamine 

25 

9 39 


263 

Bis(2-chloroethyl) ethyl amine 

25 

6 55 


324 

23~Dimethoxvbenzylamine 

25 

941 


264 

1,2-Dimethyibenzimidazole 

25 

6 55 


325 

2>( Phenethylaminojethylamine 

25 

9 44 

6 59 

265 

23-Dimethylpyridine 

25 

6 57 


326 

N,N-Diethylbenzylamine 

25 

9 44 


266 

2,6-Dimethylpyridine 

25 

6 60 


327 

4«Methoxybenzyiamine 

25 

9 47 


267 

7-Aminoquinohne 

20 

661 


328 

2>(Methylthio)ethylamine 

20 

9 49 


268 

N.N-Diethylaniline 

22 

6 61 


329 

2-Hydroxyethylamine 

25 

9 498 


269 

4-Ethoxypyridine 

20 

6 67 


330 

2*(Dimethylamino)ethylamine 

25 

9 53 

6 63 

270 

2-Aininopyridine 

25 

671 


331 

N'MethyibenzvIamine 

25 

9 54 


271 

2,4-Diinethylpyridine 

25 

6 77 


332 

l,2-Bis(diethylamino|ethane 

25 

9 55 

6 18 

272 

Imidazole 

25 

6 95 


333 

2*Aminoindane 

21 5 

9 57 


273 

N-(e«-Butylannine 

25 

7 00 


334 

N-Propylbenzylamine 

25 

9 58 


274 

(2-Cyanoethyi) dimethyl amine 

29 

70 


335 

i a2«3-Triaminopropane 

20 

9 59 

7 95, 

275 

2-Benzyl-2-pyrroline 

25 

7 06 






PK3 = 

276 

2-Aminoquinoline 

20 

7 30 






3 72 

277 

NsN-Di-isopropylaniline 

25 

7 37 


336 

2-Methoxyethylamine 

20 

9 61 


278 

N-Methylmorpholine 

25 

7 38 


337 

5-Bromo-/t-pentylamine 

21 

9 62 


279 

2,4,6-Trimethylpyridine 

25 

7 43 


338 

franS“l“Amino-2-hydroxycyclohexane 

25 

9 63 


280 

4-Methyiimidazole 

25 

7 518 


339 

l-Amino-l,2,3,4-tetrahydronaphthalene 

20 

9 63 


281 

l3*Triazine 

25 

7 6 


340 

N-Ethylbenzylamine 

25 

9 64 


282 

N-EthylmorphoHne 

25 

7 67 


341 

33v3~Trichloro-n-propylamine 

20 

9 65 


283 

2-Cyanoethylamine 

29 

7 7 


342 

I'Allylpiperidine 

25 

9 65 


284 

Tris(2-hydroxyethyl)amine 

25 

7 762 


343 

2-Methoxybenzylamine 

25 

9 70 


285 

2>Methylimidazole 

25 

7 85 


344 

m>l-Amino-2-hydroxycyciopentane 

25 

9 70 


286 

N-Methylaziridine 

25 

7 86 


345 

l-{ Furfurylammo)ethylamine 

20 

9 72 

6 20 

287 

N-fi'Butylaziridine 

25 

7 86 


346 

m-l-Amino-2-hydroxycyciohexane 

25 

9 72 


288 

2-Ethy|.2-pyrroline 

25 

7 87 


347 

Piperazine 

25 

9 81 

5 55 

289 

23t5«6>Tetramethylpyridine 

20 

7 90 


348 

Trimethylamine 

25 

981 


290 

2-Cyclohexyl-2-pyrroline 

25 

7 91 


349 

Phenethylamine ((2-Ammoethyl)benzene) 

25 

9 84 


291 

N-Ethylaziridine 

24 

7 93 


350 

Diethyl 2-hydroxyethyl amine 

20 

9 87 


292 

Aziridine 

25 

8 01 


351 

l-Methyl-3-pyrroline 

25 

9 88 


293 

Ny2>Diethylaziridine 

25 

8 18 


352 

1,2-Diaminoethane ( 1,2-Ethylenediamine) 

25 

9 928 

6 848 

294 

2*Ethyiaziridine 

25 

8 29 


353 

c/5-1,2-Diaminocyclohexane 

20 

9 93 

6 13 

295 

Triallylamine 

25 

8 31 


354 

2-Amino-l,2,3,4-tetrahydronaphthalene 

17 

9 93 


296 

Morpholine 

25 

8 33 


355 

Tri-n-butyiamine 

25 

9 93 


297 

2,4-Dimethylimidazole 

25 

8 36 


356 

4,4,4-Trichloro-f/-butylamine 

20 

9 93 


298 

2-Bromoethylamine 

24 

8 49 


357 

/rans-l ,2-Diaminocyclohexane 

20 

9 94 

6 47 

299 

Bis(2-hydroxyethyl) methyl amine 

25 

8 52 


358 

3-H ydroxypropylamine 

25 

9 96 


300 

1,2*Bis( furfurylamino)ethane 

20 

8 61 

5 74 

359 

mc50-2,3-Diaminobutane 

25 

9 97 

6 92 

301 

24 -Dimethylaziridine 

25 

8 64 


360 

4/,/-2,3-Diaminobutane 

25 

1000 

691 

302 

t/-a« 5 - 23 -Dimethylaziridine 

24 

8 69 


361 

1,2-Diaminopropane 

25 

1000 

7 13 

303 

£-/5-2.3'Dimethy]aziridine 

23 

8 72 



(1,2-PropyIenediamine) 




304 

(2-Chloroethy]) diethyl amine 

25 

8 80 


362 

c{5-Neobornylamine 

25 

1001 
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TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) (Continued) 

(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BFU^) of the listed base (B)) 


No 

Name 

T’C 

pK, 

pK, 


Name 

T,"C 

pK., 

363 

DiethyIamino)ethylamine 

25 

10 02 

7 07 

417 

^-Pentylamine 

25 

1063 

364 

1-Methylpiperidine 

25 

10 08 


418 

n-Undecylamine (n-Hendecylamine) 

25 

10 63 

365 

Dimethyl isobutyl amine 

20 

1008 


419 

^'Nonylamine 

25 

10 64 

366 

5«5,5-Trlchloro-n>pentylamine 

20 

10 12 



Acridine 

25 

1065 

367 

2-(Methylamino)ethylamine 

20 

10 15 

6 86 

421 

/i-Octylamine 

25 

10 65 

368 

m-l,2,6>Trimethylpiperidine 

30 

10 15 


422 

Methylamine 

25 

10 657 

369 

2,2-Dimethy]>n-propylamine 

25 

10 15 


423 

l-£thyi-2-methylpiperidlne 

25 

10 66 

370 

1,2-Bis( methylamino)ethane 

25 

10 16 

7 40 

424 

/i-Heptylamine 

25 

10 66 

37 i 

Dimethyl propyl amine 

20 

10 16 


425 

2-Aminoheptane 

>5 

10 67 

372 

Dimethyl ethyl amine 

20 

10 16 


426 

Cyclohexylamine 

25 

10 68 

373 

/rani-Bornylamine 

25 

10 17 


427 

/m-Butyiamine 

25 

10 68 

374 

1,2«2,4-Tetramethylpiperidine 

30 

10 18 


428 

/m-Butyl dimethyl amine 

20 

10 69 

375 

n-Butyl dimethyl amine 

25 

10 19 


mm 

^-Propvlamine 

25 

10 69 

376 

1,2-Dimethylpyrrolidine 

26 

10 20 



K2,2«6-Tetramethylpiperidine 

30 

10 70 

377 

1,2-Dimethylpiperidine 

25 

10 22 


431 

Ethylamine 

25 

10 70 

378 

1,5-Diaminopentane 

25 

10 25 

9 13 

432 

Isobutylamine 

25 

10 72 

379 

Tri-n-propyiamine 

25 

10 26 


mm 

3-<Trimethylsi)yl)-n-propylamine 

25 

10 73 

ii 

1,2-Bis( propy 1 amino )ethane 

25 

10 27 

7 53 


Dimethylamine 

25 

10 73 

19 

l-i Butylamino)ethyIamine 

25 

10 30 

7 53 

435 

Triethylamine 

25 

1075 

19 

13*Diaminopropane 

25 

10 30 

8 29 

436 

2-Cyclohexylpyrrolidine 

25 

10 76 


(1,3-Propylenediamine) 




437 

1,4-Diaminobutane 

20 

10 80 

383 

2-Benzylpyrrolidine 

25 

1031 


438 

Di-isobuty)amine 

21 

1091 

384 

Tri-isobutylamine 

25 

10 32 


439 

1,6-Diaminohexane 

25 

1093 

385 

N-Methylpyrrolidine 

25 

10 32 


440 

Di-isoamylamine 

27 8 

10 94 

386 

24 propylaminolethvlamine 

25 

10 34 

7 54 

441 

Quinudidine 

25 

10 95 

387 

4-Hydroxy-«-butylamine 

20 

10 35 


442 

2-Methylpiperjdine 

25 

1095 

388 

l,2-Bis(isopropylamino)ethane 

25 

10 40 

7 59 

443 

2^Trimethylsilyl lethylamine 

25 

10 97 

389 

1-^-Propylpiperidine 

26 5 

1041 


444 

Di-rt-tridecylamine 

25 

11 00 

iHa 

3-Aminopentane 

25 

10 42 


445 

Di-n-octadecylamlne 

25 

11 00 

391 

3-Aminocyclohexene 

25 

1042 


446 

1,8-Diaminooclane 

20 

11 00 

392 

I-n-Butylpiperidine 

26 

10 43 


447 

Di'^'propylatnine _. ^ 

fy 

11 00 

393 

l-Ethylpiperidine 

23 

10 45 


448 

Di-n-dodecylamm^ 

25 

11 00 

394 

l,2-Bis(e(hylamino)ethane 

-^25 

10 46 

7 70 

449 

Di-n-pentadecylamine 

25 

11 00 

395 

Diethyl methyl amine 

20 

10 46 


450 

Di-n-hexyiamine 

25 

11 01 

396 

5-Hydroxy-l-pentvlamine 

23 

10 46 


451 

Di-n-octylamine 

25 

11 01 

397 

Dimethyl isopropyl amine 

20 

10 47 


452 

2.2,4-Trimethytpipendine 

30 

11 04 

398 

f/'a/25-l-Amino-4-methylcyclohexane 

25 

10 48 


453 

Cyclohexyl methyl amine 

25 

11 04 

399 

(Aminomethyl)cyclohexane 

25 

10 49 


454 

Diethylamine 

25 

11 04 


nj^-l-Amino-2-methylcyclohexane 

25 

10 49 


455 

2,2A6-Tetramethylpiperldine 

25 

11 07 


2-Aminooctane 

25 

10 49 


456 

Azepine 

25 

11 07 


/ranj-l'Amlno-2-methylcyc!ohexane 

25 

10 51 


457 

m-2,6-Dimethvlpiperidine 

25 

11 07 

403 

r<5-l-Amino-3-methylcyclohexane 

25 

10 56 


458 

3-iVIethylpiperidine 

25 

11 07 

404 

l-i Ethylamino)ethylamine 

25 

10 56 

7 63 

459 

Piperidine 

25 

11 123 

405 

Dimethyl 5ec -butyl amine 

20 

10 57 


460 

Di-isopropylamine 

21 

11 13 

406 

6-Hydroxy-n-hexylamine 

21 

10 60 


461 

Di-n-pentylamine 

26 

11 16 

407 

6-Bromo-n-hexylamine 

21 

10 60 


462 

2,2,6-Trimethylpiperldine 

30 

11 21 

408 

l-Aminoheptadecane 

25 

1060 


463 

(/er/-Butylamino)cyclohexane 

25 

11 23 

409 

1-Aminodocosane 

25 

10 60 


464 

Di-n-butylamine 

25 

11 25 

410 

1-A minooctadecane 

25 

10 60 


465 

1,2,2,4,4-Pentamethylplperidine 

25 

11 25 

411 

l-Aminopentadecane 

25 

10 61 


466 

Pyrrolidine 

25 

11 27 

412 

/i-Butylamine 

25 

1061 


467 

Azetidine 

25 

11 29 

413 

1-Aminohexadecane 

25 

1061 


468 

Isopropylamine 

25 

11 54, 

414 

/ra/i5-l-Amino-3-methylcy€lohexane 

25 

10 61 





(10 63) 

415 

1-Aminotetradecane 

25 

10 62 


469 

1,2-Dimethyl-2-pyrroline 

25 

11 90 

416 

2-(Isopropylamino)ethylamine 
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7 70 
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25 

12 40 
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INFRARED CORRELATION CHART No. 1 (Con't.) 
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(BROAD—LIQUID AMINES) ^ 


LEGEND 

S a= Strong 
M = Medium 


SP = Sharp ' 
V = Vary ; 
W = Weak ' 


Based on work done by Colthup. 
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WAVENUiyiBERS IN KAYSERS 
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INFRARED CORRELATION CHART No. 2 

Prepared from information supplied by Beckman Instruments 

This chart presents some information regarding structure, 
double-bond vibrations, hydrogen stretching and triple-bond 
vibrations. 

HYDROGEN STRETCHING AND TRIPLE-BOND VIBRATIONS, 3750-2000 CM. ' DOUBLE-BOND VIBRATIONS, ETC. 2000-1500 CM. ' 

W,AVENUMBERS IN KAYSERS 
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LEGEND 

S = Strong 

M = Medium 

_ 


SP = Sharp 
V = Vary 
W = Weak 


Based on work done by Bellamy. 


















INFRARED CORRELATION CHART No. 3 


Prepared from information supplied by Beckman Instruments 


This chart presents some correlations between structure and the 
carbonyl vibrations of some classes of organic compounds. In all 
cases the absorption bands are strong and fall within the range 
of 1900-1500 cm *. 
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INFRARED CORRELATION CHART N*. 4 

Prepared from information supplied by Beckman Instruments 


This chart presents some correlations between structure and 
single-bond vibrations for a number of classes of compounds 
having absorption between 1500-650 cm '. 
















INFRARED CORRELATION CHART No, 4 (Con't.) 

Prepared from information supplied by Beckman Instruments 


This chart presents some correlations between structure and 
single-bond vibrations for a number of classes of compounds 
having absorption between 1500-650 cm‘*. 

WAVENUMBERS IN KAYSERS 
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART 

Based on evidehce compiled by James E. Stewart of Beckman Instruments. 

This chart shows the vibrational frequency correlation in the far infrared region. 
Because research is continuing in the far infrared region, this chart is not 
all-inclusive. 
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART (Con't.) 
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CHARACTERISTIC NMR SPECTRAL POSITIONS 
FOR HYDROGEN IN ORGANIC STRUCTURES 

By permission from Erno Mohacsi, J. of Chemical Education, 41, 38 (1964) 

This table is useful for quick qualitative determination of proton spectrum lines by providing 
a tabulation of line positions obtained using tetramethylsilane as an internal reference. The 
listing has been kept as simple as possible for this purpose. The proton spectrum lines are 
arranged according to the chemical shift relative to tetramethylsilane and are given in 
values of t and <t. The purpose of this table is to supplement tables available in standard 
references and to summarize information available m the literature. 
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MISCIBILITY OF ORGANIC SOLVENT PAIRS 
Table A 

Doctor J. S. Drury 

Industrial and Engineering Chemistry Vol. 44, No. 11, Nov. 1952 

(Reprinted by permission) 

The classifications were made by shaking together 5 ml. of 
each of the solvents listed in a test tube for 1 minute, then 
allowing the mixture to settle. If no interfacial meniscus was 
observed, the solvent pair was considered miscible. If such a 
meniscus was present, the solvent pair was regarded as immis¬ 
cible. The classification of immiscible is a qualitative one since 
solvent pairs may exhibit some degree of partial miscibility 
while existing as separate phases. Solvent pairs possessing a 
pronounced degree of partial miscibility are designated by the 
symbol Is. 
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MISCIBILITY OF OBGANIC SOLVENT 
PAIRS (Continued) 


Tables B and C 
W. M. Jackson and J. S. Drury 

Reprinted from Vol. 51 pp. 1491 to 1493, December 1959. 
Copyright 1959 by the American Chemical ^ciety and reprinted 
by permission of the copyright owner. 


The classifications were made at 20®C in the following manner One- 
miUiliter portions of each solvent comprising a pair were shaken together for 
approximately a minute If no interfacial meniscus 'vas observed after the 
contents of the tube were allowed to settle the solvent pair was considered 
to be miscible, M If a meniscus was observed without apparent change in 
the volume of either solvent the pair was regarded as immiscible, I This 
classification is a qualitative one since solvent ^jairs may exhibit various 
degrees of partial miscibility while existing as separate phases If an obvious 
change occurred in the volume of each solvent but a meniscus was present, 
the pair was classified as partially miscible, S The designation R indicates 
that the two solvents reacted 
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MISCIBILITY OF ORGANIC SOLVENT 
FAIRS (Continued) 

Table C 


Compound number | 
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EMERGENT STEM CORRECTION FOR 
LIQUID-IN-GLASS THERMOMETERS 


Accurate thermometers are calibrated with the entire stem immersed in the bath which determines 
the temperature of the thermometer bulb. However, for reasons of convenience it is common 
practice when using a thermometer to permit its stem to extend out of the apparatus. Under these 
conditions both the stem and the mercury in the exposed stem are at a temperature different from 
that of the bulb. This introduces an error into the observed temperature. Since the coefficient 
of thermal expansion of glass is less than that of mercury, the observed temperature will be less 
than the true temperature if the bulb is hotter than the stem and greater than the true tem¬ 
perature, providing the thermal gradient is reversed. For exact work the magnitude of this 
error can only be determined by experiment. However, for most purposes it is sufficiently accurate 
to apply the following equation which takes into account the difference of the thermal expansion 
of glass and mercury: 


Tc = T„ + F X L(T„ - Tm) 


Where 


Tc = corrected temperature 
To = observed temperature 

Tm = mean temperature of exposed stem. The mean temperature of the exposed stem 
may be determined by fastening the bulb of a second thermometer against the mid¬ 
point of the exposed liquid column. 

L = the length of the exposed column in degrees above the surface of the substance 
whose temperature is being determined. 

F = correction factor. For approximate work and when the liquid in the thermometer is 
mercury a value for F of 0.00016 is generally used. For more accurate work 
with mercury filled thermometers values as given in the following table are used. 
For thermometers filled with organic liquids it is customary to use 0.001 for the 
value of F. 


Values of F for various glasses 

Tm”C. 

Corning 

0041 

Corning 

8800 

Corning 

8810 

Jena 

I6III 

Jena 

59 III 

50 

0.000157 

0.000166 

0.000156 

0.000158 

0.000164 

150 

0.000159 

0.000167 

0.000157 

0.000158 

0.000165 

250 

0.000163 

0.000168 

0.000161 

0.000161 

0.000170 

350 

0.000168 

0.000173 

0.000166 


0.000177 
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE 
By H. B. Hass and R. F. Newton 


This correction may be made by using the equation: 


(273.1 + r) (2,8808 - log/>) 
0 + .15(2.8808 - log/7) 


( 1 ) 


where Ar = degrees C to be added to the observed boiling point. 
t = the observed boiling point. 

log p = the logarithm of the observed pressure in millimeters of mercury. 

0 = the entropy of vaporization at 760 mm. 

The value of 0 may be estimated from the graph and the table. Substances not included in 
the table may be classified by grouping them with compounds which bear a close physical or 
structural resemblance to them. 

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its normal boiling point? 
We do not find benzene in the table but we find hydrocarbons in group 2, and a group 2 compound 
with a boiling point of 20° has a 0 of 4.6. 

Substituting in the equation 

^ _ (273.1 + 20) (2.8808 - 1.8751) _ 

‘ ' 4.60 + .15(2.8808 - 1.8751) 


Adding this to 20° gives 82° as a first approximation. 

The graph shows that the 0 for a compound of group 2 boiling at 82° is 4.72 instead of 4.60 
which we originally used. Since 0 is in the denominator, this increase will lower our At by 
the ratio, 4.60/4.72, or the corrected At is 62 x 4.60/4.72 = 60.4. Adding At to /, gives 80.4° as 
a second approximation. 

The formula can best be used in a slightly different form when the reverse calculation is desired, 
i.e., when one calculates the vapor pressure at a given temperature, lower than the normal 
boiling point. 


2.8808 - logp 


_0At_ 

273.1 + t - .15A/ 


( 2 ) 


Example 2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? Substituting in 
equation 2: 


2.8808 - log/j = 


6.06 X 58.4 
293.1 - (.15 X 58.4) 


1.245 


log/7 = 2.8808 - 1.245 = 1,6358 
p = 43.2 mm. 

Here no second approximation is necessary, since the correct value of 0 was taken immediately, 
the normal boiling point having been known. 


Compound 

Group 

Compound 

Group 

Acetaldehyde. 

3 

Benzyl alcohol. 

5 

Acetic acid. 

4 

Butylethylene. 

1 

Acetic anhydride. 

6 

Butyric acid. 

7 

Acetone. 

3 

Camphor. 

2 

Acetophenone. 

4 

Carbon monoxide. 

1 

Amines. 

3 

Carbon oxysulfide. 

2 

rt-Amyl alcohol. 

8 

Carbon suboxide. 

2 

Anthracene. 

1 

Carbon sulfoselenide. 

2 

Anthraquinone. 

1 

m.p. Chloroanilines. 

3 

Benzaldehyde. 

2 

Chlorinated derivatives.... 

.. Same group as 

Benzoic acid. 

5 


though Cl was H 

Benzonitrile. 

2 

o.m.p. Cresols. 

4 

Benzophenone. 

2 

Cyanogen. 

4 
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VALUES OF 


CORRECTION OF BOILING POINTS (Continued) 


Compound 

Group 

Compound 

Group 

Cyanogen chloride. 

3 

Methyl benzoate. 

3 

Dibenzyl ketone. 

2 

Methyl ether. 

3 

Dimethyl amine . 

4 

Methyl ethyl ether. 

3 

Dimethyl oxalate. 

4 

Methyl ethyl ketone. 

2 

Dimethyl silicane. 

2 

Methyl fluoride. 

3 

Esters. 

3 

Methyl formate. 

4 

Ethanol. 

8 

Methyl salicylate. 

2 

Ethers. 

2 

Methyl silicane . 

1 

Ethylamine. 

4 

a,)3 Naphthols. 

3 

Ethyleneglycol . 

7 

Nitrobenzene. 

3 

Ethylene oxide. 

3 

Nitromethane. 

3 

Formic acid. 

3 

o.m.p. Nitrotoluenes. 

2 

Glycol diacetate. 

4 

o.m.p. Nitrotoluidines. 

2 

Halogen derivatives. 

... Same group as 

Phenanthrene. 

1 


though halogen 

Phenol . 

5 


were hydrogen. 

Phosgene. 

2 

Heptylic acid. 

7 

Phthalic anhydride. 

2 

Hydrocarbons. 

2 

Propionic acid. 

5 

Hydrogen cyanide. 

3 

//-Propyl alcohol. 

8 

Isoamyl alcohol. 

7 

Quinoline. 

2 

Isobutyl alcohol. 

8 

Sulfides. 

2 

Isobutyric acid. 

6 

Tetranitromethane. 

3 

Isocaproic acid . 

7 

Trichloroethylene. 

I 

Methane. 

1 

Valeric acid. 

7 

Methanol. 

Methyl amine. 

7 

5 

Water. 

6 



50" 0* 50" TOO* 150* ZOO* 250* 300* 550 * 400* C 

BOILING POINT AT STANDARD PRESSURE 
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MOLECULAR ELEVATION OF THE BOILING POINT 

(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemistry, Vol. 41, No. 3., March, 1937.) 

Molecular elevation of the boiling point showing the elevation of the boiling point in degrees C due to the 
addition of one gram molecular weight of the dissolved substance to 1000 grams of any one of the solvents 
below. The correction in the last column gives the number of degrees to be subtracted for each mm. of differ¬ 
ence between the barometric reading and 760 mm. 


Solvent 

Kb 

Barometric Correction 
per mm. 

Acetic acid. 

3.07 

0.0008 

Acetone. 

1.71 

0.0004 

Aniline. 

3.52 

0.0009 

Benzene. 

2.53 

0.0007 

Bromobenzene. 

6.26 

0.0016 

Carbon bisulfide. 

2.34 

0.0006 

Carbon tetrachloride. 

5.03 

0.0013 

Chloroform. 

3.63 

0.0009 

Cyclohexane •. 

2.79 

0.0007 

Ethanol (ethyl alcohol). 

1.22 

0.0003 

Ethyl acetate. 

2.77 

0.0007 

Ethyl ether. 

2.02 

0.0005 

n-Hexane.■ 

! 2.75 

0.0007 

Methanol (methyl alcohol). 

0.83 

0.0002 

Methyl acetate. 

2.15 

0.0005 

Nitrobenzene. 

5.24 

0.0013 

«-Octane. 

4.02 

0.0010 

Phenol. 

3.56 

0.0009 

Toluene . 

3.33 

0.0008 

Water. 

0.512 

0.0001 


MOLECULAR DEPRESSION OF THE FREEZING POINT 

Showing the depression of the freezing point due to the addition of one gram molecular weight of solute, for 
various solvents. 


Solvent 

Depression for one gram 
molecular weight dissolved 
in 1000 grams, 

"C 

Solvent 

Depression for one 
gram molecular 
weight dissolved 
in lOOO grams, °C 

Acetic acid 

3,90 

Diphenyamine 

8.60 

Acetophenone 

5,65 

Diphenyl ether 

8.00 

Aniline 

5.87 

Ethylene dibromide 

11.80 

Anthracene 

14.65 

Ethyl ether 

11.79 

Anthraquinone 

14.80 

Formic acid 

2.77-2.80 

Benzene 

4.90-5.23 

Hexachlorobenzene 

20.75 

Benzoic acid 

7.85-8.79 

Menthol 

12.4 

Benzophenone 

9.88 

Naphthalene 

6.90-7.10 

d-Bromocamphor 

11.87 

iS-Naphthol 

11.25 

Bromoform 

14.25 

Nitrobenzene 

6.89-7.10 

terr-Butyl alcohol 

12.80 

Phenenthrene 

12.0 

Camphor 

49.80 

Phenol 

7.20-7.50 

Carbazole 

12.30 

Phenylhydrazine 

5.86 

Carbon disulfide 

3.83 

Pyridine 

4.97 

Carbon tetrachloride 

29.8-34.8 

Stearic acid 

4.50 

Chloroform 

4.67-4.90 

Triphenylmethane 

12.45 

Cyclohexane 

20.0-20.30 

Urethane 

5.00-5.14 

Dicyclohexyl 

14.50 

Water 

1.85-1.87 

m-Dinitrobenzene 

10.60 

p-Xylene 

4.30 

Diphenyl 

8.00-8.35 
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CARBOHYDRATES 

These data for carbohydrates were compiled originally for the Biology Data Book by M L Wolfram, 
G G Maher and R G Pagnucco (1964) Data are reproduced here by permission of the copyright owners 
of the above publication, the Federation of American Societies for Experimental Biology, Washington, 
D C pp 351-359 

All data are for crystalline substances, unless otherwise specified Selection of substances was restricted 
to natural carbohydrates found free (or in chemical combination and released on hydrolysis) and to 
biological oxidation products of the natural carbohydrates The nomenclature conforms with that of the 
British-American report as published in the Jovmal of Organic Chemistry, 28 281 (1963) Substances 
have been arranged alphabetically under the name of the parent sugar within groups formulated accord¬ 
ing to increasing carbon content (excluding carbon in substituents), with synonymous common names in 
parentheses Melting Point: bp = boiling point, d = decomposes, s = sinters Specific Rotation 
was determined in water at concentrations of 1-5 g per 100 ml of solution and at 20°-25°C, unless other¬ 
wise specified, other temperatures or wavelengths are shown in brackets c = grams solute per 100 ml 
of solution 


Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[« 1 d 

(A) 

(B) 

(C) 

(D) 


Aldoses 

1 

D-Glyceraldehyde 

CsHeOs 


+ 13 5 + 05 (syrup) 

2 

n-Glyceraldehyde, 3-deoxy-3,3-C-bis- 

C&H 10 O 4 


-26 (c 0 6 , C 2 H 5 OH 


(hydroxymethyl)- (Cordycepose) 




3 

D-Glyceraldehyde, 3,3-bis (C-hydroxy- 

CiH.oOj 


+ 5 6 (c 10) [15°I syrup 


methyl)- (Apiose) 




4 

/3-D-Arabinose 

C 5 H 10 O& 

155 

-175-^ -103 

5 

D-Arabinose, 2-0-methyl- 

CeHizO^ 

Syrup 

-102 

6 

a-L-Arabinose 

CfiHioOs 

158 amorphous 

+56 4-» +105 

7 

(3-L-Arabinose 

CsHioGj 

160 

+ 190 6 - +104 5 

8 

DL-Arabmose 

CJiioOs 

163 5-164 5 

None 

9 

a-L-Lyxose 

C 5 H 10 O 5 

105 

+58— +135 

10 

irLyxose, 5-deoxy-3-C-formyl- 

CeHioOft 




(Streptose) 




11 

L-Lyxose, 3-C-formyl- (Hydroxy- 

CeH.oO. 




streptose) 




12 

Pentose, 4,5-anhydro-5-deoxy-D- 

CsHsO, 



i 

erylhro- 




13 

Pentose, 2-deoxy-D-erythro- 

C,H,«0, 

96-98 

-91— -58 

14| 

D-Ribose 

CsHioOs 

87 

-23 1 — -23 7 

15 

n-Ribose, 2 -C-hydroxymethyl- 

CeHizO© 


-7 1 [\578] 


(Hamamelose) 




16 

a-D-Xylose 

CsH.oOs 

145 

+93 6 — +18 8 

17 

D-Xylose, 5-deoxy- 

C5Hio04 


+ 16 

18 

/3-D-Xylose, 2-0-methyl- 

CeH.jOs 

137-138 

-21 — +34 

19 

a-D-Xylose, 3-0-methyl- 

CeH.^Os 

95 

+45— +19 

20 

n-Allose, 6 -deoxy- 

C 6 H 12 O 5 

140-143 

+ 1 6 [18“1 (c 0 6 ) 




146-148 

-47—0 

21 

D-Allose, 6-deoxy-2,3-di-O-methyl- 

C,H,.05 

102-106 

-46— -29 


(Mycinose) 




22 

Amicetose (a trideoxy hexose) 

C 6 H, 20 , 

Oil, b p 65-70 

+28 6 (CHCI 3 ) 

23 

Antiarose 

CeH.jOs 


Levo 

24 

o-D-Galactose 


167 

+ 150 7— +80 2 

25 

/S-n-Galactose 

C 6 H 12 O 6 

143-145 

+52 8 — +80 2 

26 

n-Galactose, 3,6-anhydro- 

CeH.oOs 


+21 3 [10“] 

27 

a-n-Galactose, 6 -deoxy- (n-Fucose, 

C.H.^O, 

140-145 

+127— +76 3 (c 10) 


Rhodeose) 1 




28i 

n-Galactose, 6-deoxy-3-0-methyl- 

C7H1406 

106>, 119* 

+ 106 

■ 

(Digitalose) j 
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CARBOHYDRATES (Continued) 

Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 

°C 

Specific Rotation 
[“Id 

(A) 

(B) 

(C) 

(D) 


Aldoses (Con t) 

29 

n-Galactose, 6-deoxy-4-0-methyl- 

CyHuOs 

131-132 

-1-82 

30 

D-Galactose, 6-deoxy-2,3-di-0-methyl- 

CsHieOs 


-1-73 

31 

a-D-Galactose, 3-0-methyI- 

CjHuOb 

144-147 

■fl50 6 -» -1-108 6 

32 

o-D-Galactose, 6-0-methyl- 

CrHuOe 

122-123 

-H17-> -1-77 3 

33 

L-Galactose 

CsHijOe 


See D-Galactose 

34 

a-L-Galactose, 3,6-anhydro- 

CeH.oOs 

i 

-39 4-* -25 2 

35 

a-L-Galactose, 6 -deoxy- (n-Fucose) 

CeHi^Os 

145 

-124 1 -> -76 4 

36 

L-Galactose, 6-deoxy-2-0-methyl- 

CjHuOs 

149-150 

-75 ± 4 (c 0 5) 

37 

L-Galactose, 6 -sulfate 

CeHijOsS 


-47 (c 0 2 ) (Na salt) 

38 

DL-Galactose 

C6H1206 

143-144, 163 

None (racemic) 

39 

a-D-Glucose 

CsHnOs 

146, 83 (H,0) 

-|-112-» -1-52 7 

40 

^-D-Glucose 

C6H12O6 

148-150 

-1-18 7-^ -1-52 7 

41 

D-Glucose, 6 -aoetate 

C7H14O7 

135 

-1-48 

42 

D-Glucose, 2,3-di-O-methyl- 

CsHuOe 

85-86, 121 

-1-50 

43 

D-Glucose, 6-0-benzoyl- (Vaccmin) 

CuHieO? j 

Amorphous 

-1-48 (C 2 H 5 OH) 

44 

or-D-Glucose, 6 -deoxy- (Chinovose. 

CsH.jOs 

139-140 

-1-73 3-» -1-29 7 (c 8 ) 


Epirhamnose, Glucomethylose, 
Isorhamnose, Isorhodeose Quino- 
vose) 

! 



45 

a-D-Glucose, 6-deoxy-3-0-methyl- 

C 7 H 14 O 5 

116 

-1-84-^ -1-33 


(n-Thevetose) 

i 


1 

46 

D-Glucose, 6 -sulfonic acid, 6 -deoxy- 

CeHuOsS 

173-174 

-1-87’ 


( 6 -Sulfoquinovose) 




47 

D-Glucose, 3-0-methyl- 

CrHuOs 

162-167 

-1-98 -1 -1-59 5 

48 

o-L-Glucose 

CflHizOs 

141-143 

-95 5-> -51 4 

49 

L-Glucose, 6-deoxy-3-0-methyl- 

CyKnOs 

126-129 

-36 9 + 2 


(L-Thevetose) 




50 

D-Gulose, 6 -deoxy- 

CeHijOs 



51 

Hexose, 2-deoxy-D-arabino-* 

C6H.2O5 

148 

-1-46 6 [18°] 

52 

Hexose, 2,6-dideoxy-3-0-methyl-D- 

CjHhO, 


-11 


arabino- (o-Oleandrose) 


i 


53 

Hexose, 3,6-dideoxy-D-ara6ino- 

CsHvjO, 


-1-24 ± 2 


(Tyvelose) 




54 

Hexose, 2,6-dideoxy-3-0-methyl-L- 

C7Hi404 

62-63 

-1-11 9 ± 2 5 


arabino- (i^Oleandrose) 



1 

55, 

Hexose, 3,6-dideoxy-L-ara6ino- 

C6H.2O4 


-24 ± 2 


(Ascarylose) 




56 

Hexose, 2,6-dideoxy-3-0-methyl-D- 

C7H14O4 

90-92 

-1-56 ± 4 


lyxo- (Diginose) 




57 

Hexose, 2,6-dideoxy-L-lyxo- (L-Fucose, 

CsH.jO: 

103-106 

-61 6 


2 -deoxy-) 




58 

Hexose, 2,6-dideoxy-3-0-methyl-L- 

C7H14O4 

78-85 

-65 


lyxo- 




59 

Hexose, 2,6-dideoxy-D-ribo- (Digi- 

C6H12O4 

no 

-1-46 4 


toxose, D-Altrose, 2,6-dideoxy-) 




60 

Hexose, 2,6-dideox> -3-0-methyl-D-n6o- 

CrHnO, 

93 

-1-52 


(Cymarose) 





Hexose, 3,6-dideoxy-D-ribo- (Paratose) 

C 6 H ,204 


-1-10 ± 2 (e 0 9) 


Hexose, 4,6-dideoxy-3-0-methyl-D- 

C 7 H 14 O 4 

96-99 

-1-120-1-76 


ribo- (n-Gulose, 4,6-dideoxy-3-0- 
methyl-, Chalcose) 




63 

Hexose, 2,6-dideoxy-D-xi/fo- (Boivi- 

CeH.jO, 

96-98 

-3 9-> -1-3 9 


nose) 


1 
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CARBOHYDRATES (Continued) 

Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[“Id 

(A) 

(B) 

(C) 

(D) 


Aldoses (Con’t) 

64 

Hexose, 2,6-dideoxy-3-0-methyl-D- 

C 7 HHO 4 

78-79 

-|-12-» -1-158 


xylo- (Sarmentose) 




65 

Hexose, 3,6-dideoxy-D-iy(o- (Abe- 

C 6 H 12 O 4 


-3 2 ± 0 6 


quose) 




66 

Hexose, 2,6-dideoxy-3-C-methyl-L-xy(o- 

C 7 H I 4 O 4 

129-129 

-31 1 


(Mycarose) 




67 

Hexose, 2,6-dideoxy-3-C-methyl-3-0- 

C,HuO, 

oil, b p 120-132 

-23 1 


methyl-L-iy(o-(Cladinose) 


(0 25 mm) 


68 

Hexose, 3,6-djdeoxy'L-a:yfo- (Colitose) 

C 6 H 12 O 4 


-1-4 (H 2 O), -51 ± 2 





(CH,OH) 

69 

D-Idose® 

CftHuOg 



70 

L-Idose, 1,6-anhydro- 

CftHioOs 



71 

a-D-Mannose 

CeHnO. 

133 

-1-29 3-» -t-14 5 

72 

/3-d-M annose 

C 6 H 12 O 6 

132 

-16 3-> -1-14 5 

73 

D-Mannose, 6 -deoxy- (n-Rhamnose) 

CeHijOs 

86-90 

-7 0 

74 

a-L-Mannose, 6 -deoxy-monohydrate 

CeHi.Oe 

93-94 

-8 6 -> - 1-8 2 


(n-Rhamnose) 




75 

/3-L-Mannose, 6 -deoxy- 

CfiHnOj 

123-125 

-1-38 4-1-8 9 

76 

L-Mannose, 6-deoxy-2-0-methyl- 

C,HmO» 



77 

L-Mannose, 6-deoxy-3-0-methyl- 

C 7 H 1405 

114-115 

-1-30 [ISI 


(n-Acofriose) 




78 

L-Mannose, 6-deoxy-2,4-di-0-methyl- 

CgHieOs 

82 

-19 [16°1 

79 

L-Mannose, 6-deoxy-5-C-methy 1-4-0- 

CsHieOs 

128-130 

-1-19 9 (50% CjHaOH) 


methyl-(No viose) 




80 

Rhodinose (a 2,3,6-trideoxyhexose) 

CeH.jO, 


-11 ± 1 6 

81' 

D-Talose 

1 C 6 H 12 O 6 

128-132 

-1-16 9 

82; 

D-Talose, 6 -deoxy- (o-Talomethylose) 

CeH.^Os 

129-131 

- 1-20 6 

83 

L-Talose, 6 -deoxy- (n-Talomethylose) 

' C.HnOs 

116-118 

-19 5 ± 2 [18°] 

84i 

L-Talose, 6-deoxy-2-0-methyl- (l- 

; CjHuOs 


-19 4 


Acovenose) 




85 

Heptose, o-glycero-D-galacto- 

C,HmO, 

139-140 

-1-47 -> -1-64 (c 0 5) 

86 

Heptose, D-glycero-D-manno- 

C 7 H 14 O 7 



87 

Heptose, D-glycero-i,-manno- 

c,h„o, 


1 

1 


Ketoses 

88 

Dihydroxyacetone 

CaHeOa 

80 (dimer) 

None 

89 

Tetrulose, irglycero-^ (L-Erythrulose, 

C^HsO, 

Syrup 

- 1-12 


Ketoerythritol, L-Threulose) 




90 

Pentulose, v-erythro- (Adonose, d- 

CsH.oOs 

Syrup 

-1-16 6 [27°] 


Ribulose) 




91 

Pentulose, irerythro- (n-Ribulose) 

CjHioOs 


-16 6 

92 

Pentulose, D-threo- (n-Xylulose) 

CftHioOs 


-33 

93 

Pentulose, 5-deoxy-D-/Areo- 

CfiH 10 O 4 


-5 ± 1 (CHjOH) 

94 

Pentulose, L-threo- (L-Xylulose, l- 

CaH.oOs 

Syrup 

+33 1 


Lyxulose, Xyloketose) 




95 

Hexulose, 0-D-arabino- (/3-D-Fructose, 

CeHi 206 

102-104’ 

-133 5-► -92 


Levulose) 




96 

Hexulose, 6 -deoxy-D-ara 6 tno- (d- 

CaH^Ofi 


-13 + 2 


Rhamnulose) 




97 

Hexulose, o-lyxo- (n-Tagatose) 

C,H„0, 

131-132 

+2 7-> -4, -5 

98 

5-Hexulose, D-lyxo 

C,H„Oe 

158 

-86 6 

99 

Hexulose, 6 -deoxy-L-(yzo- (L-Fuculose) 

CeH„Oa 
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CARBOHYDRATES (Continued) 

Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[ajo 

(A) 

(B) 

(C) 

(D) 



Ketoses (Con’t) 

100 

Hexulose, n-rtbo- (n-Psicose) 

C 6 H 12 O 6 

Amorphous 

+4 7 

101 

Hexulose, irxylo- (L-Sorbose) 

CfiHnOe 

159-161 

-43 1 

102 

Hexulose, 6 -deoxy-L-xyfo- 

CfiHnOs 

88 

-25 ± 2 (c 0 7) 

103 

Heptulose, o-allro- (Sedoheptulose, 

C7H14O7 

Amorphous 

+2 5 (c 10) 


Sedoheptose) 




104 

Heptulose-hemihydrate, L-galaclo- 

CtHuOj. I 

110-115 

-90-V -80 


(Perse ulose) 

iH ,0 



105 

Heptulose, L-gulo- 

CrHuO, 


-28 

106 

Heptulose, v-ido- 

C7H14O7 

172 

-34 + 8 (c 0.3) 

107 

Heptulose, D-manno- (Mannoketo- 

C7H14O7 

152 

+29.4 


heptose, n-Mannotagatoheptose) 




108 

Heptulose, D-talo- 

C,Hm 07 



109 

Octulose, v-glycero-v-galaclo- 

CgHi^Og 


-57, -43.4-1 -13 4 

no 

Octulose, D-glycero-D-manno- 

CsHigOg 

1 

+20 (CH 3 OH) 


* Original melting point. * Melting point after four-months’ storage ® As a methyl glycoside cyclo- 
hexylamine salt. < Included because of speculations concerning it m biological processes. ‘ Either n-idose 
or L-altrose is in the polysaccharide varianose. ' Early literature refers to this as o-erythrose. ' The -^1120 
and -21120 forms also exist. 


Part II. NATURAL MONOSACCHARIDES: AMINO SUGARS 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[“Id 

(A) 

(B) 

(C) 

(D) 


Aldosammes 

1 

D-Ribose, 3-amino-3-deoxy- 

CsHi.NO, 

158-158.5 d. 

—24 6 (hydrochloride) 

2 

D-Galactose, 2-ammo-2-deoxy- (Galac- 

CgHiaNOs 

185 

+ 121 —> +80 (hydro- 


tosamine; Chondrosamine) 



chloride) 

3 

a-L-Galactose, 2-amino-2,6-dideoxy- 

CeHijNOi 

192-193 d. 

-119 -► -92 [27°] 


(i/-Fucosamme) 



(hydrochloride) 

4 

a-n-Glucose, 2-amino-2-deoxy- (Glu- 

CgHigNOs 

88 

+ 100-* +47.5 


cosamine; Chitosamine) 




5 

|3-D-Glucose, 2-amino-2-deoxy- 

CeHuNOs * 

110-111 

+28+47.5 

6 

n-Glucose, 3-amino-3-deoxy- (Kanos- 

CgHisNOg 

128 d. 

+ 19 [14°] 


amine) 




7 

D-Glucose, 6-amino-6-deoxy- 

CsH.jNOs 

161-162 d. 

+23-♦ +50.1 (hydro- 





chloride) 

8 

D-Glucose, 2,6-diamino-2,6-dideoxy- 

C.HuNjO, 

>230 

+61.5 (dihydrochlo- 


(Neosamine C) 



ride) 

9 

D-Glucose, 3,6-dideoxy-3-dimethyl- 

CsHaNO, 

115-116 

+ 31 (hydrochloride) 


amino- (Mycaminose) 




10 

D-Glucose, 4,6-dideoxy-+dimethyl- 

C,H,7N0. 

192-193 

+ 45.5 (hydrochloride) 


ammo- 




11 

L-Glucose, 2-deoxy-2-methylamino- 

C7H,5N06 

130-132 

-64 

12 

D-Gulose, 2-amino-l,6-anhydro-2- 

C.H„NO, 

250-260 d. 

+41 + 2 (hydrochlo- 


deoxy- 



ride) 

13 

D-Gulose, 2-amino-2-deoxy- 

C.H NOj 

152-162 d. 

+5.6—> —18.7 (hydro- 





chloride) 
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CARBOHYDRATES (Continued) 

Part II. NATURAL MONOSACCHARIDES: AMINO SUGARS (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[«1d 

(A) 

(B) 

(C) 

(D) 


Aldosamines (Con’t) 

14 

Hexose, 3,4,6-tndeoxy-3-dimethyl- 

CsHuNO, 

189-191 d 

-1-49 5 (c 10) (hydro- 


amino-D-ij/(o- (Deaosamine, Picro- 
cine) 



chloride) 

15 

Hexose, a 4-acetamido-2-amino-2,4,6- 

CJluNjO, 

216-219 

-1-115— -1-94 [26°J 


trideoxy- 



(c 0 05) 

16 

Hexose, an amino-deo\y-3-0-carboxy- 

CsHuNO, 




ethyl- 




17 

Hexose, a 2,6-diamino-2,6-dideoxy- 

C6HHN2O4 

135-150 d 

-1-17 5 (c 0 9 (hydro- 


(Neosamine B, Paramose) 



chloride) 

18 

Hexose, a 3-dimethylamino-2,3,6- 

C,H.,N03 




trideoxy- (Rhodosamine) 




19 

D-Mannose, 2-amino-2-deoxy- (Man- 

CeHisNOs 

142 d 

— 43 (c 9) (hydro- 


nosamine) 



chloride) 

20 

D-Mannose, 3-amino-3,6-dideoxy- 

CeHis^ O4 

162 

— 115 (hydrochloride) 


(Mycosamine) 


! 


21 

D-Talose, 2-amino-2-deoxy- (Tales- 

CbH.sNOs 

151-153 

-1-3 4— -5 7 (c0 9) 


amine) 



(hydrochloride) 

22 

L-Talose, 2-amino-2,6-dideoxy- (Pneu- 

CeHuNO, 

162-163 

-t-6 9— 4-10 4 (hydro- 


mosamine) 



chloride) 


Ketosamines 

23 

Pentulose, 1- (o-carboxyanilmo)-1- 

C„HhNO, 




deosy-D-erythro- 




24 

Hexulose, l-(o-carboxyanilmo)-l- 

C.sHuNO, 




deoxy-D-ara6jno- 




25 

Hexulose, 5-amino-5-deoxy-L-zyio- 

CeH.jNOa 

174-176 

-62 

26 

Hexulose, 6-deoxy-6-(Ai-methyl- 

C^HnNOe 




acetamido)-i/-*!/(o- 





Part III. NATURAL ALDITOLS AND INOSITOLS (with Inososes and Inosamines) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 

Wd 

(A) 

(B) 

(C) 

(D) 


Alditols 

1 

Glycerol 

CsHgOs 

20 

None 

2 

Glycerol, 1-deoxy- (1,2-Propane-diol)* 

CsHgOj 

Oil, b p 188-189 

None (racemic) 

3 

Erythritol 

C4Hio04 

118-120 

None (meso) 

4 

Erythritol, 1,4-dideoxy- (2,3-Butylene- 

C 4 H 10 O 2 

25, 34 

None (meso) 


glycol) 


1 


5 

D-Threitol, 1,4-dideoxy- 

C.H.oOj 

19 

-130 

6 

L-Threitol, 1,4-dideoxy- 

1 C 4 H 10 O 2 


4-10 2 

7 

Di/-Threitol, 1,4-dideoxy- 

1 C 4 H 10 O 2 

7 6 

None (racemic) 

8 

D-Arabmitol 

CsHisOs 

103 

4-7 82 (c 8, borax 
solution) 

9 

i/-Arabinitol 

C5H12O6 

101-102 

-32 (c 0 4, 5% 
molybdate) 

10 

Ribitol (Adomitol) 

C6H12O5 

102 

None (meso) 

11 

Galactitol (Dulcitol) 

CeHuOfl 

186-188 

None (meso) 
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CARBOHYDRATES (Continued) 

Part III. NATURAL ALDITOLS AND INOSITOLS 
(with Inososes and Inosamines) (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
“C 

Specific Rotation 

1«1d 

(A) 

(B) 

(C) 

(D) 


Alditols (Con’t) 

12 

n-Glucitol (Sorbitol) 

CeH^Og 

112 

-1.8 115°1 

13 

n-Glucitol, 1,5-anhydro- (Polygahtol) 

CfiHisOs 

140-141 

-1-42.4 

14 

L-Iditol 


73.5 

-3 5 (c 10) 

15 

D- Mannitol 

CftHnOe 

166 

- 0.21 

16 

D-Mannitol, 1,5-anhydro- (Styracitol) 

C6H1206 

157 

-49.9 

17 

Heptitol, D-glycero-D-galacto- (Heptitol, 

CtHibOt 

183-185, 188 

- 1.1 


h-glycero-D-manno-; Perseitol) 




18 

Heptitol, B-glycero-D-gluco- (Heptitol, 

CtHicOt 

131-132 

-t-46 (5% NHi molyb- 


i^glycero-D-talo--, | 8 -Sedoheptitol) 



date) 

19 

Heptitol, D-glycero-'D-manno- (Heptitol, 

CiHieOi 

153 

-t-2.65 


D-glycero-D-talo-) Volemitol) 




20 

Octitol, D-erythro-D-galacto- 

CgHigOg. 

169-170 

-11 (5% NH 4 



HiO 


molybdate) 


Inositols 

21 

Betitol (a dideoxy inositol) 

C6Hi204 

224 


22 

Bioinosose (acyllo-lnosose; myo- 

CeHioOe 

198-200 

None (meso) 


Inosose- 2 , a deoxy keto inositol) 




23 

A-Bornesitol (a myo-inositol mono- 

CtHhO^ 

200 

-1-31.6 


methyl ether) 




24 

I-Bornesitol (a myo-inositol mono- 

CtHuO. 

205-206 

-32.1 


methyl ether) 




25 

Conduritol (a 2,3-dehydro-2,3-di- 

C6H10O4 

142-143 

None (meso) 


deoxyinositol) 




26 

C!ordycepic acid (a tetrahydroxycyclo- 

CtHijOs 




hexanecarboxylic acid)* 




27 

Dambonitol (a myo-inositol dimethyl 

CgHieOe 

206 

None (meso) 


ether) 




28 

Di/-Inositol 

C 6 Hi 206 

253 

None (racemic) 

29 

d-Inositol 

CgHisOe 


-1-60 

Eli 

2-Inositol 

C6H1206 

240 

-65 

31 

Laminitol (a C-methyl mi/o-inositol) 

CtHuOs 

266-269 

-3 

32 

Liriodendritol (a myo-inositol dimethyl 

CgHieOe 

224 

-25 


ether) 




33 

fnuco-Inositol monomethyl ether 

CtHmO, 

322-325 


34 

fnyo-Inositol (meso-Inositol) 

CgHnOg 

217-218 

None (meso) 

35 

d-myo-Inosose-l (a deoxy keto inositol) 

CeHioOg 

138-139 

-1-19.6 

36 

Mytilitol (a C-methyl scyllo-inosito\) 

C7H1406 

259 

None (meso) 

m 

neo-Inosamine -2 (a deoxy amino 

CeHuOsN 

239-241 d. 

None (meso) 


inositol) 




38 

d-Ononitol (a myo-inositol mono- 

CtHuO. 

172 

+ 6.6 


methyl ether) 




39 

A-Pinitol (a dezlro-inositol monomethyl 

C7H1406 

186 

+65.5 


ether) 




40 

2-Pinitol (a levo-inositol monomethyl 

c,h,.o, 

186 

-65 


ether) 




41 

{-Quebrachitol (a letio-inositol mono- 

CtHmO. 

190-191 

-80.2 [28°1 


methyl ether) 




42 

d-Quercitol (a deoxy deilro-inositol) 

CftHnOs 

235 

+24.2 

43 

d-Quinic acid (a trideoxy carboxy 

C7H12O6 

164 

+44 (c 10) 


dezlro-inositol) 





463 


Copyright 1967 by CRC Press, Inc. 



















CARBOHYDRATES (Continued) 

Part III. NATURAL ALDITOLS AND INOSITOLS 
(with Inososes and Inosamines) (Continued) 


Substance (Synonym) 

Chemical i 
Fonnula 

Melting Point 
°C 

Specific Rotation 
[ajn 

(A) 

(B) i 

1 

(C) 

(D) 


Inositols (Con’t) 

44 

1-Quinic acid (a trideox^ carboxy leva- 

CjH.sO, 

162 

-42.1 


inositol) 




45 

Quinic acid, 5-dehydro- 

C,H,oOe 

140-142 (138 s.) 

-82.4 [28°] 

46, 

Scyllitol (scyHo-Inositol; Cocositol) 

CeHnOe 

352-353 

None (meso) 

47i 

Sequoyitol (a myo-inositol monomethyl 

CtHhOc 

234-235 

None (meso) 

1 

ether) 




48i 

Shikimic acid (a 3,4-anhydro-quinic 

CjHioOs 

183-184 

-200 [16°] 


acid) 




49 

Shikimic acid, 5-dehydro- 

CrH.Os 

150-152 

-57.5 [28°] (EtOH) 

50 

Streptamine (2,4-diaminodideoxy- 

C^HuO^N^ 

88, 210-250 d. 

None (meso) 


scyllitol) 


! 


51 

Streptamine, 2-deoxy- 

CeHuOaN, 


None (meso) 

52 

Streptadine (1,3- Dideoxy-1,3-diguani- 

CgHigN 8O4 


None (meso) 


dino-scyllitol) 




53 

Viburnitol (a deoxy ieuo-inositol)* 

1 

CgHnOs 

1 

174 

-73.9 

1 


’ The 1-phosphate ester of this diol is said to occur in brain tissue and sea-urchin eggs. • Strong evi¬ 
dence that cordycepic acid is really D-mannitol. ^ Not an enantiomorph of d-quercitol; other isomeric 
relationship is involved. 


Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Specific Rotation 
[o]d 

(A) 

(B) 

(C) 

(D) 




Aldonic Acids 


1 

D-Glyceric acid 

CsH.O, 

Gum 

Dextro 

2 

L-Glyceric acid 

C,H.04 

Gum 

Levo 

3 

n-Arabinonic acid 

CsHioOe 

114-116 

-1-10.5 (c 6) 

4 

L-Arabinonic acid 

CjHioOg 

118-119 

-9.6-» -41.7* 

5, 

L- Arabinonic-1,4-lactone 

CsHsOs 

97-99 

-72 

6 

o-Ribonic acid 

CsHioOe 1 

112-113 

-17.0 

7, 

D-Xylorfic acid 

CsHioOg 


-2.9— -|-20.1» 

8i 

L-Xylonic acid 

CsHioOg 


-91.8‘ 

9 

D-Altronic acid 

C 6 HI 207 

. 

-1-11.5— -f-24.8‘ 

(Ca salt, N HCl) 

10 

D-Galactonic acid 

C 6 H 1207 

122 

-11.2— -f-57.6> 

11 

D-Gluconic acid 

C6H|207 

130-132 (110-112 s.) 

-6.7— -1-11.9* 

12 

L-Gulonic acid 

C 6 HI 207 

Exists only in soln. 

[ca. 0°] 

13 

Hexsonic acid, 2-deoxy-D-ara6f7io- 

C6H|20« 

93-95 

-|-68 (lactone) 

14 

2-Hexulosonic acid, D-arabino- 

CeHio07 


-81.7 (Na salt) 

15 

2-Hexulosonic acid, 3-deoxy-D-erythro- 

CfiHioOe 


-29.2 (c 6, Ca salt) 

16 

2-Hexulosonic acid, o-lyxo- 

CsH.oO, 

169 

-5 

17 

5-Hexulosonic acid, D-arabino- 

CeH.oO, 

108-109 


18 

5-Hexulosonic acid, D-xylo- 

C.H.oOr 


-14.5 

19 

D-Mannonic acid 

C,H„0, 

! 

-15.6 


D-Gluconic acid, 0-/3-D-galactopyrano- 
syl- (1 —» 4)- (Lactobionic acid) 

CI 2 H 22012 


-1-25.1 (Casalt) 
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CARBOHYDRATES (Continued) 

Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS (Continued) 


Substance (Synonym) 

Chemical 

Formula 

Melting Point 
°C 

Speci6c Rotation 
[«1 d 

(A) 

(B) 

(C) 

(D) 


Uronic Acids 

21 

L-Lyxuronic acid 

CsHsOs 

1 


22 

i8-D-Galacturonic acid 

CeHioO; 1 

160 

-1-27— -1-55 6 

23 

a-n-Galacturonic acid-monohydrate 

CeHijOs 

159-160 (ll(>-115s ) 

-1-97 9— -f50 9 

24 

D-Galacturonic acid, 2-amino-2-deoxy- 

CaHuOeN 

160 d. 

-1-84 5 (pH 2 HCl) 

25 

i8-D-Glucuronic acid 

CeHioO? 

156 

-1-11 7— -1-36.3 

26 

D-Glucuronic acid, 2-amino-2-deoxy- 

CeHuOaN 

120-172 d. 

-1-55 

27 

o-Glucuronic acid, 3-0-methyl- 

CrH.aO, 

Syrup 

+6 

28i 

L-Guluronic acid 

C^HioOt 



29 

L-Iduronic acid 

CeHioO: 


+30 

30 

(3-D-Mannuronic acid 

CsHioOt 

165-167 

-47 9— -23.9 

31 

a-D-Mannuronic acid-monohydrate 

C6Hi20g 

110 s , 120-130 d. 

-1-16— -6 1 (c6.8) 


Aldaric Acids 

32 

1 

' D-Tartanc acid 

CaHaOa 

170 

-15 

33 

i^Tartaric acid 

CaHaO, 

170 

-1-15 (15°1 

34 

L-Malic acid 

CaHaOs 

100 

-2 3 (c 8.4) 


‘ Equilibrates with the lactone. 
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FATS AND OILS 

These data for fats and oils were compiled originally for the Biology Data Book by H. J. Harwood, and 
R. P. Geyer. 1964. Data are reproduced here by permission of the copyright owners of the above publi¬ 
cation, the Federation of American Societies for Experimental Biology, Washington, D C. pp. 38(5-382. 

Values are typical rather than average, and frequently were derived from specific analyses for particular 
samples (especially the constituent fatty acids). Extreme variations may occur, depending on a number 


Constants 



Fat or Oil 

Source 

Melting 
(or Solidi¬ 
fication) 
Point, °C 

Specific 

Gravity 

(or 

Density) 

Refrac¬ 

tive 

Index 

40® 

n 

D 

Iodine 

I’alue 

Saponi¬ 

fication 

Value 


(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

1 

Land Animals 
Butterfat 

Bos tail) us 

32 2 

0 91110°/"° 

1 4548 

30 1 

227 

2 

Depot fat 

Homo sapiens 

(15) 

0 918'°° 

1 4602 

07 6 

196 2 

3 

Lard oil 

Svs scrofa 

(30 5) 

0 919"° 

1 4615 

58 6 

194 6 

4 

Neat’s-foot oil 

B. taunis 

0 910"° 

1 464"° 

09-70 

190-199 

5 

6 

Tallow, beef 
Tallow, mutton 

B. taunis 

Ovis ai les 

(42 0) 

0 945>»° 

1 4565 

49 5 

40 

197 

194 

7 

Marine Animals 
Cod-liver oil 

Gadns morhua 


0 925" 

1 481"° 

165 

186 

8 

Herring oil ' 

Chipea harengus 


0 900«''° 

1 4610«''° 

140 

192 

9 

Menhaden oil j 

Brevoortia ti/rannus 


0 903 

1 464.5'">° 

170 

191 

10 

Sardine oil 

Sardmops caenilea 


0 905'>«° 

1 4660''»° 

1,85 

191 

11 

12 

13 

Sperm oil, body 
Sperm oil, head 
Whale oil 

Physeter macrocephaliis 
P. macrocephaliis 
Balaena mysticcliis 


0 ,892«o 

1 400"'° 

70-88 

70 

120 

122-130 

140-144 

19,5 

14 

Plants 

Babassu oil 

Atlaleii fiiiiifeia 

22-26 

(0 893'"°) 

1 443''"'° 

1.5 .5 

247 

15 

Castor oil 

liiciniis coiiiiiiiiiiis 

(-18 0) 

0 901'°° 

1 4770 

S,’) o 

1,80 3 

16 

Cocoa butter 

Theohioiiia cacao 

34 1 

0 904'“° 

1 4508 

3() 7) 

193 ,8 

17 

Coconut oil 

Cocos niicifeia 

25 1 

0 924'“° 

1 4493 

10 4 

208 

IS 

Corn oil 

Zea niai/s 

(-20 0) 

0 922'“° 

1 4734 

122 6 

192 0 

19 

Cotton seed oil 

Gossypiiiiii hiisiitiiiii 

(-1 0) 

0 917"° 

1 4735 

105 7 

194 3 

20 

Linseed oil 

Lininii iisilatissiwiim 

(-24 0) 

0 938'“° 

1 4782"° 

178 7 

1!)0 3 

21 

Mustard oil 

Brassica hiiia 

0 914.5'“° 

1 47.5 

102 

174 

22 

Neein oil 

Melia acadiiarhia 

~3 

'0 917'°° 

1 401.5 

71 

194 .5 

23 

Niger-seed oil 

Giiizotia ahiissinica 


'9 92.5'°° 

1 471 

128 .5 

190 

24 

25 

Oiticica oil 

Olive oil 

Licania iigida 

Otea eiiiopaca salira 

(-6 0) 

0 i)74"° 

0 918'“° 

1 407!) 

140-1,80 
81 I 

1,8!) 7 

26 

Palm oil 

Elaeis i/iiincensis 

35 0 

0 91.5'“° 

1 4.578 

54 2 

1!)!) 1 

27 

Palm-kernel oil 

E. iiiiineeiisis 

24 1 

0 923'“° 

1 4.50!) 

37 0 

219 9 

28 

Peanut oil 

Aiarhis lii/poi/ai'ii 

(3 0) 

0 914'o° 

1 40!) 1 

93 4 

192 1 

29 

Perilla oil 

Pet dill fi iilcscens 


(0 93.5'=°) 

1 481"° 

19,5 

192 

30 

Poppv-seed oil 

Papain somnifcriiin 

(-1.5) 

0 925'=° 

1 468.5 

13.5 

•194 

31 

Uaiieseed oil 

Brassica campcstris 

(-10) 

0 91.5'=° 

1 4700 

98 0 

174 7 

32 

Salllow er oil 

('aithaiiiiis tiniloiiiis 

(0 900''"°) 

1 402''"° 

145 

192 

33 

Sesame oil 

Si'samiiiii indiciiiii 

(-6 9) 

0 919"° 

1 4046 

100 0 

187 9 

34 

Soybean oil 

Gh/cinc soja 

(-16 0) 

0 927'=° 

1 472!) 

130 0 

190 0 

3o 

Sunflower-seed oil 

Hehanthiis anniiiis 

(-17 0) 

0 923'=° 

1 40!)4 

12.5 5 

1.88 7 

36 

Tung oil 

Aleiirik-s fault 

(-2 .5) 

0 934'=° 

1 .5174"° 

108 2 

193 1 

37 

Wheat-gcriii oil 

Tnheum aestivum 



12,5 



‘ Caproic. “Capryli. ®Capric. ^But 3 'ric. •’Decenoic. ®Cu monoethcnoic. ^Cu monoethenoic. ®Gado- 
leic plus erucic. *Ci .2 n-pentadecanoic. '"Cit margaric. "12-Methyl tetradecanoic. "C>o polyethenoic. 
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FATS AND OILS 

of variables such as source, treatment, and age of a fat or oil Specific Gravity (column D) was calculated 
at the specified temperature (degrees centigrade) and referred to iiater at the same temperature, unless 
otheniise specified Densitj, shown in parentheses (column D), was measured at the specified tempera- 
tuie (degrees centigrade) Refractive Index (column E) was measured at 50°C, unless otherwise 
spot ificd 


Constituent Fatty Acids, g/100 g total fatty acids 


Saturated 


24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


Laurie 

ns- 

tic 

Palmi¬ 

tic 

steam 

\ra- 
(hidic 

Other 

(H) 

(I) 

(j) 

(K) 

(L) 

(M) 

1 

2 5 

11 1 

29 0 

9 2 

2 4 

2 O', 052 , 







2 32 

2 


2 7 

24 0 

8 4 



3 


1 3 

2S 3 

11 9 



4 



17-18 

2 3 



5 


6 3 

27 4 

14 1 



6 


4 6 

24 6 

30 5 



7 


5 S 

S 4 

0 6 



s 


7 .j 

13 0 

35 ace 



9 


5 9 

1() i 

0 (. 

0 6 


10 


5 1 

14 6 

3 2 



11 

I 


(i 5 




12 

16 

14 

s 

) 


3 52 

13 

(1 2 

9 3 

15 6 

2 S 



14 

44 1 

15 4 

S 5 

2 7 

1) 2 

0 2', 4 82, 







0 62 















16 



24 4 

■>') 4 



17 

45 4 

IS 0 

10 5 

2 3 

0 4'2 

0 S', 5 42 , 







8 42 

18 


1 4 

10 2 

3 0 



19 


1 4 

23 4 

1 1 

1 3 


20 



6 3 

2 5 

0 5 


21 


1 3'"’ 





22 


2 62" 

14 12“ 

24 02“ 

0 S2“ 


23 


3 32“ 

S 2*" 

4 82" 

0 52" 



40 9 

3’raco 

1 4 

14 1 



0 2 

1 1 

0 1 



n . 1 ”- 

6 9 
40 1 
8 8 

5 3 

9 0”- 
4 S«» 

1 

6 8 ”- 
9 1 

9 8 
C 

4 6”- 
16 0”- 


0 I 


2 4 


2 9 “ 


4 3 
2 4 
2 2 


0 8 
0 9 
0 9 


2 7C 7 0’ 


Unsaturated 


Palmit- 

oleic 

Oleic 

Lmo- 

leic 

Lmo- 

lenic 

Other 

(X) 

(0) 

(P) 

(Q) 

(R) 

4 6 

20 7 

3 6 


3 6',0 0,0 U, 





0 . 92142 ,1 0», 
1 O'", 0 4" 

5 

46 9 

10 2 


2 5« 

2 7 

47 5 
74 76 

6 


0 22 , 2 18 


49 6 

2 5 




36 0 

4 3 



20 0 

-•—29 

1 — 


25 4'2, 9 6'2 

4 9 



20 7 

30 1'2, 23 2'2 

15 5 



29 6 

19 0'2, 11 7'", 





0 8" 

11 8 

-•—17 

8—► 


18 1'2, 14 0'", 
trace2, 15 4'* 

20 5 

37 

19 


\ii 47 i()i 6 

15 

17 

6 •) 


4®, 142 , 6 5'® 

14 4 

35 2 



13 C'2, 5 9'®, 





2 52 , 0 2'2 


16 1 

1 4 




7 4 

31 


87'8 


3S 1 

21 



0 4 

t 0 

35 ace 



1 5 

4') 6 

34 3 



2 0 

22 ') 

47 S 




I'l 0 

24 1 

47 4 

0 2" 


27 2^(1 

10 62“ 

1 82“ 

1 I'h 1 1)2', 

51 ()22 


5S 52 “ 
30 32 “ 
6 2 

57 32 " 


82 52 ' 


84 4 

4 6 




42 7 

10 3 




18 5 

0 7 




50 0 

26 0 


3 1", 1 12' 


17 8 
30 12" 

62 2^" 

17 5 



32 

15 

1 

5022 


IS 0 

70 1 

3 4 



45 4 

40 4 



0 4 

28 9 

50 7 

6 5 

0 12 


25 1 

60 2 




4 1 

0 6 


90 72" 


28 1 

0 . 0 

3 0 



”C >2 polyethenoic "Behenic '*Cn polyethenoic •'’Gadoleic polymtlienoic. Ricmoleic. In¬ 

cludes behenic and lignoceric Percent hy'w eight Lignoccric “ Erucic Includes hclienic ^‘Licanic 
Eleosteanc 
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WAXES 

These data for waxes were compiled originally for the Biology Data Book by A H Warth Data are 
reproduced here by permission of the copyright owners of the above publication, the American Societies 
for Experimental Biology, Washington, D C p 382 
Specific Gravity (column C) was calculated at the specified temperature, degrees centigrade, and 
referred to water at the same temperature Density, shown in parentheses (column C), and Refractive 
Index (column D) were measured at the specified temperature, degrees centigrade 


Wax 

1 

Melting 

Point 

°C 

Specific Gravity 
or (Density) 

Refractive 

Index 

°C 
n — 

D 

Iodine 

Value 

Acid 

Value 

Saponifi¬ 

cation 

Value 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

1 

Bamboo leaf 

79-80 

(0 961““) 


7 8‘ 

14 5 

43 4 

2 

Bayberry (myrtle) 

46 7-48 81 

(0 985“°) 

1 436“° 

2 9*-3 9® 

3 5 

20 5-21 7 

3 

Beeswax, crude 

62-66 

(0 927-0 970“°) 

1 439-1 483“° i 

6 8-16 4“ 

16 8-35 8 

89 3-149 0 

4 

Beeswax, white, 

61-69 

(0 959-0 975“°) 

1 447-1 465“° 

7-lD 

17-24 

90-96 


USP 







5 

Beeswax, yellow 

62-65 

(0 960-0 964“°) 

1 443-1 449“° 

6-11 

18-24 

90-97 

6 

Candelilla, refined 

i 67-69 

(0 982-0 986“°) 

1 454-1 463“° 

14 4-20 4 

12 7-18 1 

35-86 

7 

Cape berry ^ 

|40 5-45 0 

(1 004-1 007“°) 

1 450“° 

0 6-2 4 

2 5-3 7 

211-215 

8 

Carand^ 

|79 7-84 5 

(0 990“°) 


8 0-8 9 

5 0-9 5 

64 5-78 5 

9 

Carnauba 

|83—86 

0 990-1 001“° 

1 467-1 472“° 

7 2-13 5 

2 9-9 7 

78-95 

10 

Castor oil, hydro- 

,83-88 

(0 980-0 990“°) 


2 5-8 5 

1 0-5 0 

177-181 


genated 







11 

Chinese insect 

81 5-84 0 

0 950-0 970“° 

1 457“° 

1 4 

0 2-15 

73-93 

12 

Cotton 

68-71 

0 959“° 


24 5 

32 

70 6 

13 

Cranberry 

207-218 

(0 970-0 975“°) 


44 2-53 2* 

42 2-59 1 

131-134 

14 

Douglas-fir bark 

59 0-72 8 

(1 030“°) 

1 468“° 

25 8-62 5 

58 6-80 7 

112-200 

15 

Esparto 

67 5-78 1 

0 988“° 


22-23 

22 7-23 9 

69 8-79 3 

16 

Flax 

61 5-69 8 

0 908-0 985“° 


21 6-28 8 

17 5-48 3 

77 5-101 5 

17 

Ghedda, E Indian 

60 5-66 4 

0 956-0 973“° 

1 440“° 

5 6-12 6 

5 8-7 9 

84 5-118 3 


beeswax 







18 

Indian corn 

80-81 



4 2» 

1 9 

120 3 

19 

Japan wax 

48-53 

0 975-0 993“° 


4 5-12 5 

6-20 

I 2 O 6 5-237 5 

20 

Jojoba 

11 2-11 8 

0 864-0 899“° 

1 465“° 

81 7-88 42 

0 2-0 6 

!92 2-95 0 

21 

Madagascar 

88 



3 2-5 3 

17 7-28 0 

140 0-159 6 

22 

Microcrystalhne, 

64-91 

0 913-0 943“° 

1 424-1 452»<>° 

0 

0 

|0 

i 

amber 


1 




1 

23 

Microcrystalhne, 

71-89 

0 928-0 941“° 

1 441“° 

0 

0 

0 


white 







24 

Montan, crude 

76-86 

(1 010-1 020“°) 


13 9-17 6 

22 7-31 0 

59 4-92 0 

25 

Montan, refined 

77-84 

(1 010-1 030“°) 


10-14 

24-43 

72-103 

26 

Orange peel 

44 0-46 5 

0 985“° 

1 502“° 

115 V 

48 3 

120 9 

27 

Ouricury, refined 

79 0-83 8 

1 053“° 


6 9-7 8* 

3 4-21 1 

61 8-85 8 

28 

Ozocerite, refined 

74 4-75 0 

0 907-0 920“° 


0 

0 

0 

29 

Palm 

74-86 

(0 991-1 045“°) 


8 9-16 9* 

5 0-10 6 

64 5-104 0 

30 

Paraffin, American 

49-63 

0 896-0 925“° 

1 442-1 448«»° 

0 

0 

0 

31 

Peat wax, natural 

73-76 

0 980“° 


16-40 

60 0-73 3 

73 9-136 0 

32 

Rice bran, refined 

75 3-79 9 


1 469“° 

11 1-19 4 

15-17 

56 9-104 4 

33 

Shellac wax 

79-82 

0 971-0 980“° 


6 0-8 8’ 

12 1-24 3 

63 8-83 0 

34 

Sisal hemp 

74-81 

1 007-1 010“° 


28-292 

16-19* 

56-58 

35 

Sorghum gram 

77-82 



15 7-20 9 

10 1-16 2 

16-44 

36 

Spanish moss 

79-80 



33 0 

25 0 

120 4 

37 

Spermaceti 

42-50 

0 905-0 945“° 

1 440“° 

4 8-5 9 

2 0-5 2 

108-134 

38 

Sugarcane, crude 

52-67 

0 988-0 998“° 


32-84 

24-57 

128-177 

39 

Sugarcane, double- 

77-82 

0 961-0 979“° 

1 510“° 

13-29 

8-23 

55-95 


refined 







40 

Wool wax, refined 

36-43 

0 932-0 945“° 

1 478-1 482*»° 

15 0-46 9 

5 6-22 0 

80-127 


* Wijs test * Hanus test ^ Hubl test * Myrtca eordifolta 


468 


Copyright 1967 by CRC Press, Inc. 



Handbook of tables for Organic Compound Identification, © 1967 CRC 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS 


Compiled by George W Smith 

The following table contains values for the molar Misceptihilitv of ^m, s()ecific«us 
ceptibilitj X and volumetric susceptibility K The ogs Gaussian s\stem of units is 
employed In the Gaussian units the relation between magnetic induction B and magnetic 
field strength H is 

B = H + 4irI fl) 

where I is the magnetization or magnetic moment per unit volume ActualK the quan¬ 
tities involved in equation fl)are all vectors but one ma\ assume that all three are col- 
iinear a reasonable assumption for organic diamagnetic substances in the liquid state 
For crystals I may vary with crystal orientation Fquation Cl) may be rewritten 

B = H + 49rKH = (H-4)rK)H f2) 

Here, K is the magnetic susceptibility often called thevoUimetnc susceptibilitv and is a 
uintiess quantitv 

Other susceptibilities of use to chemists and physicists are the siiecific or mass suscepti¬ 
bility which is defined 

X = K/p ( 3 ) 

where p is the densitv of the sample in grains per cc , and the molar susceptibility 
w hich IS defined as 

Xm = \lx = MK/p (4) 

where M is the molecular weight of the substance in grams 
Temperatures, when listed are enclosed m parentheses and are listed m degrees C 
Literature reference® for values contained in this table mav be found in General Motors 
Research Laboratories publication (t\lR-3I7 


Compound 

-Xm X 10« 

-V X 10' 

-K X 10^ 

Compound 

-JIm X 10* 

-xXlO* 

I 

-K X 10« 

Acenaphthanthracene 

184 

73 


Amyl iodide 

(118 7) 

5996 (18*) 

( 910) (20*) 

Acenaphthene 

109 3 

( 709) 

( 7261 (99°) 

n-Amy! methyl ketone 

80 50 

7053 

( 580) (15°) 

Acetal 

81 39 

688 (32*) 

( 568) (32°) 

Amyl nitrate 

(76 4) 

574 


Acetaldehyde 

22 70 

515, 

(403) (I 8 *‘ 

iso-Amvl propionate 

101 73 

7054 (25*) 

( 609) (25°) 

Acetamide 

34 1 

577 

( 618) ( 20 °) 

n-Amyl valerate 

124 55 

7239 

( 638) (0°) 

Acetic acid 

3154 

525 (32*) 

(551) (32*) 

Anethole 

(96 0) 

648 

( 644) (15°) 

Acetic anhydride 

(52 8 ) 

517 

( 562) (15°) 

Ani'ine 

62 95 

( 676) 

( 691) (20°) 

Acetoammofiuorene 

(1411 

63 


Anisidine 

(80 5) 

654 

( 72) (20°) 

Acetone 

33 78 

5814 

( 460) (20*) 

Anisole 

72 79 

( 673) 

( 672) (15*) 

Acetonitrile 

28 0 

( 682) 

( 534) (20°) 

Anthanthrene 

204 2 

739 


Acetonylacetone 

62 51 

5476 

( 531) (20°) 

Anthanlhrone 

178 I 

581 


Acetophenone 

72 05 

5998 

( 615) (20°) 

Anthracene 

(130) 

731 

( 914) (27°) 

Acetophenone oxime 

79 9a 

592o 


Anthraccnedmitnle 

154 6 

( 678) 


Acetophenone oxime-0-methyl ether 

92 3i 

618» 


Anthracenonitnle 

142 1 

( 700) 


Acetoxime 

44 4- 

6076 

(4801 ( 20 °) 

Anthraqumone 

(119 6 ) 

575 

( 823) ( 20 °) 

Acetoxime- 0 -ben 7 yl ether 

104 89 

642 


Anthrazine 

245 7 

646 


Acctoxime-O-methyl ether 

54 8 

6298 


Arabmose 

85 70 

571 

( 905) (20°) 

Acetylacetone 

54 88 

548i 

(535) (20°) 

Arbutoside 

158 0 

( 589) 


Acetyl chloride 

38 9 

496 

( 548) (20°) 

Asarone 

131 4 

( 631) 

( 733) (18°) 

Acetylene 

12 5 

( 480) 


Asparagine 

69 5 

( 526) 

^812) (15*) 

Acetylphenylacetylene 

86 9 

508 


Aspartic acid 

64 2 ± 4 

( 482) 

( 800) ( 12 *) 

Acetylthiophene 

71 7 

( 568) 


Aunn 

(161 4) 

556 


Acridine 

(123 3) 

688 

( 757) (20*) 

p-Azoani»)le 

(147 7) 

610 



91 30 1 

600 


Azobenzene 

(106 8 ) 

586 

611 (70 5°) 

Alanine 

50 5 

( 567) 


p-Azophenelole 

(1717) 

635 


Allyl acetate 

(56 7) 

566 

( 525) (20°) 

m-Azotoluene 

(127 8 ) 

608 

643 (58*) 

Allyl alcohol 

36 70 

632 

540 (20*) 

Azulene 

98 5 

768 


l-Allylpyrrole ' 

73 80 

1 685 (20*) 


Barbituric acid (Anh ) 

53 8 

( 420) 


Aminoazo benzene 

(118 3) 

’ 600 


Barbituric acid ( 2H‘>0) 

78 6 

(4 79) 


Aminoazotoluene 

(142 2) 

631 1 


Benzalazine 

(123 7) 

594 


o-Ammoazotoluene 

(138) 

61+02 ' 


Benzaldehyde ' 

60 78 

( 573) 

( 602) (15*) 

a-Aminobutyric acid 

62 1 

( 602) 


Benzaldoxime 

(69 8 ) 

576 

( 639)(20*) 

Aminomethyldiethyldiazine 

114 8 

( 696) 


Benzamide 

(72 3) 

597 

{ 801) (4°) 

4-Amm{»tilbene 

1 122 5 

( 628) 


Benzanthrone 

142 9 1 

620 



56 0 

564 


Benzene 

54 84 

702 (32*) 

611 

n-Amyl acetate 

89 06 

684, 

5979 (20 7*) 

Benzidine 

1109 

603 

( 754)(20*) 

iso-Amyl acetate 

89 40 

687 

1 599 (20*) 

Benzil 

(118 6 ) 

564 

, 616 ( 100 *) 

n-Amyl alcohol 

(67 5) 

766 

1 ( 624) (20*) 

Benzoic acid 

70 28 

( 575) 

( 728) (15°) 

7 -Amyl alcohol 

(71 0) 

8060 

( 655) (23°) 

Benzoic anhydride 

(124 9) 

552 

( 662) (15°) 

Inactive Amyl alcohol 

69 06 

7834 (25*) 


Benzonitrile 

65 19 

, ( 632) 

( 638) (15*) 

iso-Amyl alcohol 

68 96 

7823 (25*) 

( 64) (15°) 

Benzophenone 

109 60 

601, 

( 66 ) (30°) 

sec-Amyl alcohol 

69 1 

785 

(635) (20*) 

3,4-Benzopvrene 

135 7 

538 


tert-Amvl alcohol 

(70 9) 

804 

( 654) (15°) 

^nzopyrene 

194 0 



n-Amylamine 

69 4 

( 796) 

{ 606) ( 20 °) 

Benzoyl acetone 

(95 0) 

586 

( 639) (60°) 

iso-Amylamine 

71 6 

(821) 

' 616) ( 20 °) 

Benzoyl chloride 

(75 8 ) 

339 (20°) 

( 657) 15*) 

n-Amylbenzene 

112 55 

( 759) 

(652) ( 20 °) 

Benzyl acetate 

93 18 

( 620) 

( 655) (16 ) 

iso-Amyi bromide 

(88 7) 

587 

( 706) -20*) 

Benzyl alcohol 

71 83 

( 664) 

( 697) (15°) 

iso-Amyl-n-butyrate 

113 52 

7174 (25*) 

( 616) (25*) 

Benzylamine 

75 26 

( 702) 

( 690) (19°) 

iso-Amyl chloride 

(79 0) 

741 

( 662) ( 20 *) 

Benzvl chloride 

81 98 

( 647) 

( 713) (18°) 

iso-Amyl cyanide 

73 4 

( 755) 

( 609) (20°) 

Benzyl formate 

81 43 

( 598) 

( 646) (20°) 


53 7 

766 


Benzylideneaniline 

(100 4) 

554 


Amylene bromide 

(114 5) 

498 


Benzyhdene chloride 

(97 9) 

608 

( 763) (14°) 

Amyiene chloride 

(95 2) 

675 


Benzyhdenemethylamine 

(73 1) 

613 


iso-Amyl ether 

(129) 

813 

( 635) (15°) 

Benzyl methyl ketone 

83 44 

6219 

( 624) (20°) 

iso-Amyl formate 

78 38 

6748 

(591) (25°) 

Bibenzyl 

(126 8 ) 

696 

671 (54 5*) 

Amylidene chloride 

(93 4) 

662 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 

-Xu X 10« 

-X X 10* 

-K X 10* 

Compound 

-Xm X 106 

-X X 10« 

-K X 10« 

3,4-Bis fp*h\droxvphenvl)-2,4-hexadiene 

5 (157) 

59 


Chlorofumanc acid 

67 02 

( 445) 


m.m -Bitol>I 

(127 4) 

6993 (27 4°) 

1 ( 699) (16°) 

p-Chloroiodo benzene 

90 42 

( 417) 

( 786) (57°) 

m,m'»Bitol>I sulfide 

(140 0) 

6530 (27 4°) 


Chloromaleic acid 

67 36 

( 448) 


Borneol 

126 0 

(817) 

( 826) f20°) 

Chloromethc Istilbene 

144 8 

( 633) 


Bromobenzene 

78 92 

5030 (20°) 

( 753) (20°) 

Q-Chloronaphthalene 

107 60 

661 

789 (20°) 

Bromobenzenediazoc\ anide 

86 88 

( 414) 


m Chloronitrobenzene 

(74 8) 

475 

638 (48°) 

Bromochloromethane 

55 0 + 6 

r 425) 

( 846) (19°) 

o-Chlorophenol 

77 4 

( 602) 

( 747) (18°) 

Bromodichloromethane 

66 3 + 3 

( 405) 

( 812) (15°) 

p-Chlorophenol 

77 6 

( 604) 

( 789) (20°) 

Bromoform 

82 60 

327 

948 (20°) 

l-(o-Chlorophen\lazo) 2 napthol 

161 0 

( 570) 


Bromonaphthaleiie 

(123 8) 

598 


1 (i>-Chlorophen\lazo) 2 napthol 

161 4 

( 571) 


a-Bromonaphthaleiie 

115 90 

560 

840 (20°) 

ChIorotrifluoroeth\ lene 

49 1 

422 


m-Bromo toluene 

(93 4) 

546 

( 770) (20°) 

Chlorotrifluoromethane 

45 3 + 1 5 

( 434) 


Bromotnchloromethaiie 

73 1 + 7 

( 369) 

( 758) (0°) 

Cholesterol 

(284 2) 

735 

( 784) (20°) 

Butane 

57 4 

( 988) 


Chrysene 

166 67 

731 


iso-Butane 

51 7 

( 890) 


Chrjsoidine 

(126 3) 

505 


1 4-Butanediol 

61 5 

( 682) 

( 696) (20°) 

Cinnamic acid 

78 36 

529 

( 660) (4°) 

2-Butene (as) 

42 6 

( 759) 


Cinnamic acid (a trans) 

78 2 

{ 528) 


2 Butene f'trans) 

43 3 

( 772) 


Cinnamic acid (0 trans) 

70 0 

( 533) 


1-Butene 3 4-dia(etate 

95 5 

( 555) 


Cinnamic acid (cis MP 68°) 

77 6 

( 524) 


2-Butene-l 4 diacetate ^tis) 

95 2 

( 553) 


Cinnamic acid (ns-MP 58°) 

77 0 

( 526) 


2-Butene 1 4 diacetate trans) 

95 1 

( 552) 


Cinnamic acid (cis-MP42°) 

83 2 

( 562) 


2-Butene 1 4 diol ^cisi 

54 3 

( 616) 


Cinnamic aldehyde 

(74 8) 

566 

( 629) (15°) 

2-Butene 1 4 diol ''transj 

53 5 

( 607) 


C innami 1 alcohol 

(87 2) 

650 

( 679) (20°) 

n-But\ 1 acetate 

77 47 

666 <. (25°) 

( 583) (25°) 

C innamvlideneaniline 

123 2 

f 595) 


ISO But\ I acetate 

78 52 

6709 

( 584) (25°) 

C itral 

(98 0) 

650 

( 577) (20°) 

n-But\l alcohol 

56 536 (20“) 

( 7627) 

( 6176) (20°) 

Coronene 

(243 3) 

810 


iso-But\l alcohol 

57 704 (20°) 

( 7785) 

( 624)(20°) 

Coumarin 

82 5 

( 565) 

( 528) (20°) 

sec But\ 1 alcohol 

57 683 (20°) 

( 7782) 

( 620) (20°) 

o-( resoi 

72 00 

675 

( 706) (20°) 

tert-But\ 1 alcohol 

57 42 

774 (25°) 

( 611)(20°) 

m Creso' 

72 02 

667 (26°^ 

( 690) (20°) 

n-But\lan)ine 

58 9 

( 805) 

( 596) (20°) 

p-Cresol 

72 1 

667 (26°) 

( 690) (20°) 

iso-But\ lamine 

59 8 

( 818) 

( 500) (20°) 

o-Cres\lmeth\l ether 

81 94 

671 (40°) 

( 661) (15°) 

9 But\l anthracene 

176 0 



m Cres\lmethvl ether 

77 91 

638 (40°) 

( 623) (15°) 

n But\ Ibenzene 

100 79 

( 751) 

( 646) (20°) 

p-Cres\lmethyl ether 

7Q 13 

648 (40°) 

( 629) (19°) 

iso-But\]ben2ene 

101 81 


( 648)(20°) 

Cumene 

89 53 

7449 

( 642) 

tert But\ Iljeii/ene 

102 5 

{ 764) 

f 662)(20°) 

Cvamelide 

(56 1) 

435 

490) (15°) 

n But^l benzoate 

116 69 

6541 

( 656) (25°) 

Ciameiuno acid 

101 1 (10°) 

( 457) 


But\ 1 bromide 

77 14 

563 (20°) 

( 730) (20°) 

9-C yanoanthracene 

142 1 

( 699) 


iso-But\I bromide 

79 88 

583 (20°) 

( 7371 i20°) 

Cvanogen 

(21 6) 

415 1 

( 359) (liq 17°) 

l-n But\I chloride 

67 10 1 


&42 (20°) 

Cyanuric a^id 

61 5 1 

476 1 

( 842) (q°l 

2-n-But\l chloride 

67 40 

728 

635 (20°) 

C\elobutanecarboxylic acid 

58 16 

5816 (30°) 

( 613) (30°) 

n-Butvl c\anide 

(62 8) 

7558 (27 4°) 

( 606) (20°) 

1 3-C>clohexadiene 

48 6 

( 607) 

( 510) (20°) 

tert-But\l c\(lohe\ane 

115 09 

8205 1 

6670 (20°) 

1,4-Cyciohexadiene 

48 7 

( 608) 

( 515) (20°) 

1.4-But\l diacetate 

103 4 

! ( 594) 


Cyclohexane 

68 13 

8100 (27 5°) 

( 627) (20°) 

n BuUl eth\l ketoue 1 

80 73 

1 707* ' 

( 579) (20°) 

Cyclohexanecarbox>lic acid ' 

83 24 

, 6499 (30°) 

( 668) (30°) 

n But\l formate 

65 83 

644r 

( 571) (25°) 

Cyclohexanol 

73 40 

732 

694 (20°) 

ISO But\l formate 

66 79 

6549 

( 574) (25°) 

Cyclohexanone 

62 04 

632i 

( 599) (20°) 

ISO Butvlideneazine 

(95 8) 

683 


Cyclohexanone oxime 

71 54 

632i 


But\l iodide 

(93 6) 

5086 (18°) 

( 822) (20°) 

Cyclohexanoneoxime 0-methvl ether 

82 9o 

6523 


ifio-But\l methvl ketoue 

70 05 

1 699, 

( 561) (20°) 

Cyclohexene 

57 5 

( 700) 

( 567) (20°) 

tert-But\l meth\l ketone 

69 86 

! 6979 

( 558) (16°) 

Cyclohexenol 

64 1 

! ( 653) 


n But\l perfluor ii-but\rate 

126 7 

( 469) 


Cyclooctane 

01 4 

(815) 

( 684) (20°) 

p tert But\lphenol 

108 0 

( 719) 

( 653) (114°) 

Cvclooctene 

84 6 

( 769) 

( 654) (20°) 

But\l sulfide 

(113 7) 

7774 (27 4°( 

( 652) (16°) 

Cyclooctatetraene 

(53 9) 

518 


But\l thiocsanate 

(70 38) 

6891 (27 4°) 

( 659) (23°) 

C\ clopentane 

59 18 

8439 

6290 (20°) 

2 But\ne 1 4 diacetate 

' 95 9 

( 564) 


Cyclopentanecarboxyhc acid 

73 48 

6446 (30°) 

( 677) (30°) 

2 ButMie 1 4 dibenzoate 

169 0 

(561) 


C\clopentanone 

51 63 

6141 (30°) 

( 582) (30°) 

2 But\ne-1 4-diol 

50 3 

( 584) 


Cyclopropane 

39 9 

( 948) 

( 683) (-79°) 

n But\raldeh\de 

46 08 

639) 

( 522) (20°) 

Cvclopropanecarboxyhc acid 

45 33 

5271 (30°) 

( 569) (30°) 

iso-But\raldeh\de 

46 38 

643h 

( 511) (20°) 

p-Cymene 

102 8 

766 (20°) 

( 656) (20°) 

ISO But\raldo\ime 

56 I- 

644? 

( 576) (20°) 

Decahn 

106 70 

7718 

6814 (20°) 

ii«But\ric acid 

55 10 

625 

598 (20°) 

CIS Decal in 

(107 0) 

774 

( 686) (35°) 

ISO But\ric acid 

56 06 

6363 (25°) 

f 601) (25°) 

trans-Decalin 

(107 7) 

779 

{ 670) (35°) 

Butironitrile 

49 4 

( 715) 

( 569) (15°) 

n-Decane 

119 74 

(8416) 

( 6143) (20°) 

But\ r\ Iphenc lacet\ lene 

(106 4) 

618 


1-Deuterio pvrrole 

48 75 

716 (20°) 


( acod\1 

(99 9) 

476 

( 689) (15°) 

Deuteromdene 

80 88 

690 

( 692) (13°) 

Cacodx lie acid 

(79 9) 

579 


Diacetal 

(153 8) 

668 


Camphor 

(103) 

68 

( 67) (25°) 

Di-iso-amylamine 

(133 1) 

846 

( 649) (21°) 

(amphoric acid 

129 0 

( 644) 

( 791) (20°) 

Diazoacetic ester 

57 

(50) 

{ 54) (24°) 

Camphoric anh>dride 

(113) 

620 

( 740) (20°) 

Dibenzocoronene 

289 4 

778 


n (aprotc acid 

78 55 

676* 

( 624) (25°) 

1 2,5 6 Dibenzofluorene 

184 

69 + 03 


C apro\ Ipheiu laceti lene 

(130 4) 

651 


3,4 5,6-Dibenzophenanthrene 

(203) 

73 + 03 


n-Capr\lic acid 

101 60 

7053 

( 642) (20°) 

Dibenzphenanthrone 

200 5 

716 


Carbanilide 

134 05 

( 6316) 

( 783) (20°) 

Dibenzpyrene 

213 6 

706 


C arbazole 

1174 

( 702) 


Dibenzpyrenequinone 

183 1 

551 


C aibon disulfide 

42 2 

554 

699) (22°) 

iso-Dibenzpyrenequinone 

194 6 

586 


Carbon tetrabromide 

93 73 

2826 (20°) 

( 966) 

Dibenzyl ketone 

131 70 

626* 


Carbon tetrachloride 

66 60 

433 

601 (20°) 

p-Dibromo benzene 

(101 4) 

430 

786 (100°) 

Carbon tetraiodide 

(136) 

261 

1 13) (20°) 

2,3 Dibromo-2-butene-l,4-diol 

94 2 

( 383) 


C ar\ acr j1 

(109 1) 

726 

( 709) (20°) 

Dibromodichloromethane 

81 1 + 4 

( 334) 

( 808) (25°) 

Car\one 

(92 2) 

614 

r 590) (20°) 

1,2-DibromodiiodoethyIene 

(140 1) 

320 


Cetjl alcohol 

(183 5) 

757 (17 5°) 

( 619) (50°) 

1,2-DibromoethyIene 

(717) 

386 

( 877) (17 5°) 

f et\l mercaptan 

390 4 

1 510) 


l,2-Dibromo-2-nuoroe thane 

(78 0) 

379 

( 855) (17°) 

Chloral 

(67 7) 

459 

( 694) (20°) 

Dibromo-4-nitrophenol 

(167 5) 

564 


Chloranil 

(112 6) 

458 


1,2-Dibromotetrachloroethane 

(126 0) 

387 

(1 049) 

Chloracetic acid 

481 

( 509) 

( 804) (20°) 

Di-n-butvlamine 

103 7 

( 802) 

( 767) (20°) 

Chloroacetoiie 

(50 9) 

550 

( 633) (20°) 

Di iso-butvlamine 

105 7 

( 817) 

( 609) (20°) 

Chloroaceti Ichloride 

53 7 

( 475) 

( 710) (0°) 

Di-sec-butylamme 

105 9 

(819) 

( 641) (0°) 

p-C hloranisole 

89 1 

( 625) 


Di-iso-butyl ketone 

104 30 

7335 

( 591) (20°) 

( hlorobenzene 

69 97 

{ 6216) 

( 688) (20°) 

Di-tert-butvl ketone 

104 06 

732t 


Chlorooenzene diazoc\ anide 

65 02 

( 393) 


2 6-Di-tert-butvl-4-methyl phenol 

165 3 

( 750) 


( hlorodibromomethane 

75 1 ± 4 

( 361) 

( 883) (15°) 

2,4-Di-tert-butyl phenol 

155 6 

( 754) 


( hlorodifluoromethane 

38 6 

446 


Dibutyl phthalate 

175 1 

( 629) 

( 657) (21°) 

l-( hloro-2 3-dih>droxypropanc 

(77 9) 

604 


Di-ao-butvralacetylene 

(125 6) 

738 


( hlorodipheiulmethane 

'131 9 

( 651) 


Dicetvl sulfide 

401 7 

( 832) 


Chloroeth3 lene 

35 9 

574 

r 528) (hq , 15°) 

Dichloroacetic acid 

58 2 

(451) 

( 705) (20°) 

C hloroform 

59 30 

497 

740 (20°) 

Dichloroacetyl chloride 

69 0 

( 468) 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 

-Xm X 10* 

-xX10« 

-KX 10« 

Compound 

-Xm X 10* 

-X X 10® 

-K X 10® 

0 - Dichlorobenzene 

84 26 

5734 

(748) (20”) 

2,5- Dimeth ylpyrrole 

71 92 

756 (20”) 

( 707) (20°) 

m-Dichlorobenzene 

83 19 

5661 

( 729) (20”) 

a w-Uimethyl styrene 

(90 7) 

686 


p-Diehlorobenzene 

82 93 

5644 

{ 823) (20 5”) 

Dimethyl succinate 

81 50 

5581 

/ 625) (18”) 

I,4-Dichloro-2-butvne 

74 2 

{ 603) 


Dimethyl sulfate 

(62 2) 

493 

( 657) (20”) 

l,2-Dichloro-l,2-dibroinoethane 

(108 6) 

423 


Dimethyl sulfide 

(44 9) 

723 

( 612)(21°) 

1,1-Dichloro-difluoroethyIene 

60 0 

451 


Dimethyltnchloromethylcarbinol 

(105) 

59 


Dichlorodifluoromethane 

52 2 

432 

( 642) (-30”) 

\,\-Dimethyl urea 

55 1 

( 625) 

{ 784) 

1,1-Dichloroethy lene 

49 2 

508 

( 635) (15°) 

\ \'-Dimethyl urea 

56 3 

( 639) 

( 730) 

cjs-l,2-Dichloroethylene 

51 0 

526 

{ 679) (15°) 

o-Dinitrobenzene 

65 98 

3921 

{ 614) (17°) 

trans 1,2-Dichloroethylene 

48 9 

504 

( 638) (15°) 

m-Dinitrobenzene 

70 53 

4197 

( 659)(0”) 

l,3'Dichloro-2-hydroxypropane 

(80 1) 

621 


p-Dimtrobenzene 

68 30 

4064 

( 660)(30”) 

Dicyandiamide 

44 55 

( 530) 

( 742) (14°) 

2,4-Dmitrophenol 

(73 1) 

397 

( 668) (24°) 

Dicyclohexanol acetylene 

(151 6) 

682 


Dmitroreaoreinol 

(62 4) 

312 


Dicyclohexyl 

129 31 

7776 1 

6889 (20”) 1 

1,4-Dioxane 

52 16 

592 (32°) 

( 606) (32°) 

1,1-Dicyclohexylnonane 

231 98 

7930 

7001 (20”) 

Diphenyl 

103 25 

6695 

( 664) (73”) 

Diethanolacetylene 

(75 3) 

660 


l,I-Diphenylallyl-3-chloride 

146 1 

( 639) 


Diethyl acetaldehyde 

70 71 

7059 1 

(576) (20°) 

l,3-Diphenyiailyl-3-chloride 

140 7 

( 615) 


Diethylallylacetophenone 

146 2 

(676) 1 

(663) (16”) 1 

Diphenylamine 

(109 7) 

648 

686 (55 5”) 

Diethyl allylmalonate 

118 8 

( 593) 

( 602) (14°) 

Diphenyl-bis-diazo cyanide 

85 03 

( 327) 


Diethvlamine 

56 8 


( 552) (18°) 

Diphenyl butadiene 

129 6 

( 629) 


Diethylcyclohexylamine 

(124 5) 

802 1 

C 699) (0°) 

Diphenylchloroarsme 

(145 5) 

550 

( 871) (40°) 

Diethj 1 ethylmalonate 

115 2 

(612) 

( 614) (20°) 

Diphenyldecapentaene 

180 5 

( 635) 


Diethyl ketone 

58 l4 

675i 

(551) (19°) 

Dipheny Idiacety lene 

(134 6) 

640 


Diethyl ketoxime 

68 3i 1 

6754 


Dipheny Id lazomethane 

115 

( 592) 


Diethyl malonate 

(92 6) 

5782 

( 611) (20°) 

Diphenyldihydrotetrazine 

129 9 

( 545) 


Diethyl-S-( 1-methyl butane) ethyl- 




1,1 Diphenylethylene 

(118 0) 

655 

{ 680) (14°) 

malonate 

175 

( 677) 


1,6-Diphenylhexane 

171 81 

7208 

6877(20°) 

Diethyl oxalate 

81 71 1 

5595 1 

(603) (15°) 

Oiphenylhexatriene 

146 9 

( 632) 


Diethyl phthalate 

127 5 

( 574) 

( 645) (25°) 

Diphenylmethane 

(115 7) 

688 

684 (35 5”) 

Diethyl sebacate 

(177 0) 

685 

{ 661) (20°) 

Diphenylmethanol 

119 1 

647 


Diethylstilbestrol I 

172 0 1 

( 547) 


1,1-Diphenylnonane 

206 32 

735/ 

6935 (20®) 

Diethylatilbestrol dipropionate 

265 2 

720 


Diphenyloctatetraene 

164 3 

{ 636) 


Diethyl succinate i 

105 07 

6035 

( 628) (20°) 

Diphenylphenoxyarsine 

(225 2) 

567 


Diethyl sulfate 

(86 8) 

563 

1 667) (15°) 

\,N-Diphenyl urea 

126 3 

( 595) 

( 759) 

Diethyl sulfide 

(67 9) ' 

753 

( 630) (20°) 

N.N -Diphenyl urea 

127 5 

( 600) 

( 743) (20°) 

Diethyl tartrate 

(113 4) 

550 

( 662) (20°) 

Di-n propyl ketone 

80 45 

705o 

( 576)(20°) 

Difluoroacetamide 

(41 2) 

433 


Pi iso-propyl ketone i 

81 14 

(llo 

( 573) (20°) 

l-Difluoro-2-d;bromoethane 

(85 5) 

382 

(883) (20°) 

Dtpropyl oxalate 1 

105 27 

6046 

( 628) (0°) 

1, l-Difluoro-2,2 dichloroethyl amyl ether 

129 84 

( 587) 

( 694) (20”) 

Di iso-propyl oxalate 

106 02 

6089 


1, l-Difluoro-2,2-dichloroethyl butyl 




Dodecyl alcohol I 

147 70 

7849 (20 7°) 

1 DOiJ) (24 ) 

ether 

no 48 

( 577) 

( 703) (20°) 

Pulcitol 

112 40 

617 1 

( 905) (15°) 

1, l-Difluoro-2 2-dichloroethyI ethyl ether 

96 13 

( 537) 

( 723) (20°) 

Flaidic acid 

204 8 

{ 725) 

( 619) (79°) 

1, l-DifluorO'2,2>dichloroethyl methyl 




Erythntol , 

73 80 

604 

( 876) (20°) 

ether 

80 68 

( 489) 

( 696) (20°) 

Ethane 

27 3 1 

( 910) 

f 511) (—100 ) 

l,l-Difluoro-2,2-dichloroethyl propyl ' 




4-Elhoxy-3-Tncthoxybenzyl acetate ' 

138 5 1 

619 


ether 

107 19 

{ 555) 

( 701) (20”) 

4-Ethoxy 3-methoxybenzyl benzoate 

177 3 1 

620 


Difluoroethanol 

(413) 

503 


1-Ethoxynaphthalene 

119 9 

{ 696) 

{ 738) (20°) 

Di-n-heptylamine 1 

171 5 

( 805) 


2-Ethoxynaphthalene 

119 2 1 

( 692) 

( 734) (25 ) 

Di-n-hexylamine 

148 9 

( 803) 


Ethyl acetate 

54 10 

614 

554 (20”) 

Dihydronaphthalene 

(85 1) 

654 

( 652) (12°) 

Ethyl acetoacetate 

71 67 

550k 

( 565) (20”) 

o-Dimethoxybenzene 

87 39 

6329 

( 686) (25°) 

Lthylacetophenone 

95 5 

( 644) 

( 639)(16°) 

m-Dimethoxybenzene 

87 21 

1 6316 

(682) (0°) 

Ethyl alcohol 

1 33 60 

728 

575 (20®) 

p-Dimethoxybenzene 

86 65 

6275 

( 661) (55°) 

rthylally acetophenone 

122 5 

( 651) 

( 634) (16°) 

o-(2,5-Dim€thoxybenzoyl)-benzoic acid 

161 0 

' C562) 


Ethyl amylpropiolate 

1(112 7) 

6/0 


Dimelhoxymeihane 

(47 3) 

1 621 

( 532) 

Fthyiamhne 

: 89 30 

( 737) 

( 709) 

Dimethylacetophenone 

96 8 

( 653) 

( 645) (16”) 

^Lthyl anthracene 

1 153 0 

( 741) 

( 771) (99°) 

Dimethylallylacetophenone 

122 4 

( 650) 

( 635) (16°) 

Ethylbenzene 

1 77 20 

7272 

6341 (20°) 

Dimethylaniline 

89 66 

( 740) 


Ethyl benzoate 

93 32 

621i 

( 648) (2i°) 

2,2-Dimeth>lbutane 

76 24 

8848 

5744 (20°) 

Fthyl benzoylacetate 

1(115 3) 

600 

( 673)(20°) 

2,3-Dimethylbutane 

76 22 

! 8845 

5853 (20°) 

FthvI benzylidenecyanoacetate 

(116 3) 

578 


2,3-Dimethyl-2-butene 

65 9 

( 783) 

( 557) 

Fthvl benzvlmalonate 

(154 5) 

6172 

( 663) (20”) 

Dimethvlcyclohexanone 

(84 8) 

1 672 


Fthyl bromide 

1 54 70 

1 502 

719 (20”) 

1,2 and 1 3 Dimethvlcvclopentanes 

81 31 

8281 

6224 (20”) 

h thvi bromoacetate 

(82 8) 

496 

( 747) (20°) 

2,5-Dimethyl-2,5 dibromo-3-hexine 

(135 6) 

1 506 


Y thvl- 1-jsobutvlacetoacetate 

'(121 4) 

652 


Dimethyl diethylketo tetrahydro- ' 




Lthyl butylmalonate 

, 139 3 

644- 

( 629) (20”) 

furfurane 

(116 2) 

753 


Ethyl n-butyrate 

(77 7) 

6693 


2,5-Dimethyl l-ethylpyrro!e 

94 61 

768 (20°) 


Fthyl iso-butyrate 

78 32 

6/43 

( 583)(25”) 

2,5-Dimethyl 3-ethylpyrrole 

93 87 

762 (20’’) 


Ethyl chloroacetate 

(72 3) 

590 


2,5-Diniethylfuran 

66 37 

687 (20^) 

( 620) (18”) 

Fthyl cinnamate 

i(107 5) 

610 

( 640) (20”) 

Dimethyl furazan 

57 27 

584 


t thyl-jso-tyanate 

(45 6) 

642 


2,5- Dimethyi-4-heptene 

100 6 

( 797) 


Ethyl cyanoacetate 

(67 3) 

595 


2,4 Dimethyi-2,4-hexad!ene 

(78 7) 

714 


Fthyicyclohexane 

91 09 

8118 

6324 (20”) 

2 3-Dimethylhexane 

98 77 

8648 

, 6164 120”) 

Lthyldiallyiacetophenone 

147 4 

( 646) 

( 636) (16”) 

2,5-Dimethylhexane 

98 15 

8593 

5969 (20”) 

Ethyl dibromocmnamate 

174 5 

519 


3 4-Dimethylhexane 

99 06 

, 8673 

6240 (20”) 

h thyl dichloroacetate 

85 2 

{ 543/ 

( 696) (20”) 

2,6-Dimethyl-4 hexanol 

1169 

1 812 


Fthyl diethylacetoacetate 

(117 9) 

6328 

( 616) (20 ) 

2,5-Dimethyl 3 hexme-2,5-diol 

(103 0) 

724 


hthyl diethylmalonate 

(140 4) 

6492 

{ 641){20°) 

Dimethyl isoxazole 

59 7 

( 615) 


Fthyl dithiolacetate 

(710) 

5904 (27 4°; 


Dimethylketo tetrahydrofurfurane 

(68 5) 

600 


Ethylene 

12 0 

( 428) 


Dimethyl malonate 

69 69 

5277 

( 609) (20”) 

Ethylene 

15 30 

546 (32 ) 


1,6-Dimethylnaphthalene 

: 113 3 

( 725) 


Ethylene bromide 

78 80 

419 

915 (20”) 

2,4-Dimethylnonane 

1 134 68 

( 862) 

. (636) (20”) 

Ethylene chloride 

59 62 

602 (32°) 


3,4 Dimethylnonane 

1 134 70 

( 862) 

( 647) (20°) 

Ethylenediamine 

46 26 

771 (33°) 


4,5-Dimethylnonane 

134 52 

(861) 

( 647) (20”) 

Ethylene iodide 

104 7 

371 (32“) 

( 791) (10°) 

2,6-Dimeth>l-2,6,8-nonattiene 

,(108 8) 

724 


Ethylene oxide 

30 7 

( 697) 

( 618) (7°) 

Dimethyl-2,4-nonatriene 

1(148 8) 

990 


Fthyl ether 

55 10 

743 

534 (21) ) 

2,6-Dimethyloctane 

^ 122 54 

(861) 

( 627) (20”) 

Ethyl etnyiacetoacetate 

93 9 

5937 

( OOZ/ ) 

3,4-Dimethyloxadiazole 

57 17 

583 


Ethyl ethylbutylmalonate 

(163 3) 

6683 

( 650) (20 ) 

Dimethyl oxalate 

(55 7) 

472 

(542) (54°) 

Fthvl ethylpropylmalonate 

(152 4) 

6619 

{ 648) (20”) 

Dimethyl oxamide 

(63 2) 

644 


■ Ethyl formate 

43 00 

580 

53 1 (zu } 

2,2-Dimethylpentane 

86 97 

8680 

5849 (20”) 

Ethyl hexyipropiolate 

129 9 

713 


2,3-Dimethyipentane 

1 87 51 

8733 

6070 (20”) 

1 Fjthyl hydroxylamvne 

(43 0) 

704 


2,4-Dimethyipentane 

87 48 

8732 

6876 (20”) 

Ethylidene chloride 

(57 4) 

580 


2,2-Dimethylpropane 

63 1 

( 875) 

( 536) (0°) 

Ethyl iodide 

(69 7) 

4470 (17 5”) 


2,5-Dimethyl-3-propyl-pyrrole 

106 07 

773 (20*^) 


Ethyl iodoacetate 

(97 6) 

456 


2,4- Dimethylpyrrole 

69 64 

732 (20”) 

( 679) (14°) 

Ethyl lactate 

(72 6) 

615 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 


Ethyl methylacetoacetate 
Ethyl methyl ketoxime 
Ethyl-l-methyl-2-oxocyclohexane- 
carboxylate 

Ethyl methylphenylmalonate 
Ethyl nitrophenylpropiolate 
Ethyl oxamate 
Ethyl perfluor-n-butyrate 
Ethyl phenylacetate 
Ethyl phenylmalonate 
Ethyl phcnylpropiolate 
Ethyl phosphate 
Ethyl propionate 
Ethyl propylacetoacetate 
Ethyl-n-propvl ketone 
Ethyl auccinimide 
Ethyl sulhne 
Ethyl sulfite 
Ethylsulfone ethyl ether 
Ethyl thiocyanate 
Ethyl isothiocyanate 
Ethyl thiolacetate 
Ethyl thionacetate 
Ethyl tribromoacetate 
Ethyl trichloroacetate 
N-Ethyl urea 
Ethyl ISO valerate 
Eucalyptol 

Eugenol and iso-eugenol 

flavanthrone 

Fluorene 

Fluorenone 

Fluorobenzene 

Fluorobromoacetic acid 

Fluorodichloromelhane 

p*Fluorophenetole 

Fluoro tnchloroethvlene 

Fluorotnchloromethane 

Formaldehyde 

Formamide 

Formic acid 

^-Formylpropionic acid 

Fructose 

Fulvene (Benzene Xm measured to be 49; 
rulvene(x^) 

Fumanc acid 

Furan 

Furfural 

Galactose 

(Gallic acid 

Geraniol formate 

Glucose 

D-Glucose 

Glutamic acid 

Glycerol 

Glycme 

Glycol 

Guaiacol 

Helian throne 

1.2- Heptadiene 

2.3- Heptadiene 
Heptaldehyde 
n-Heptane 
4-Heptanol 
n-Heptanoic acid 
n-Heptyl amine 
n-Heptyl benzene 
Heptyl cyclohexane 
n-Heptyl 1 C acid 
1-Heptyne 

2 Heptyne 

Hexabromoethane 

Hexachlorobenzene 

Hexachloroethane 

Hexachlorohexainone 

n-Hexadecane 

1,5-Hexadiene 

2.3- Hexadiene 
n Hexaldehyde 
2,2,4,7,9,9-Hexamethyldecane 
Hexamethyl disiloxane 
Hexamethylene glycol 
n-Hexane 

Hexene 

Hexestrol 

n-Hexyl alcohol 

n-Hexyl benzene 

n-Hexyl methyl ketone 

n-Hexyl methyl ketoxime 

Hexylpropiolamide 

Hydrindene 

Hydroquinone 

Hydroxyazobenzene 

p-Hydroxybenzaldehyde 

4-Hydroxy-2-butanone 


lOe 

-x X 10' 

-K X 10« 

(81 9) 

5684 

(569) (20") 

57 32 

658o 

(530) (20°) 

112 1 

{ 608) 


(153 2) 

6121 

( 658) (20") 

114 6 

523 


62 0 

( 529) 

( 427) (19°) 

103 5 

( 427) 


104 27 

( 635) 

(656)(20") 

(142 2) 

6017 

(659) (20") 

(104 2) 

598 

( 636) (13°) 

(98 2) 

539 

( 576) (25°) 

(66 5) 

6514 

( 584) (15°) 

(105 7) 

6135 

( 593) (20°) 

69 03 

689i 

( 560) (22°) 

(72 0) 

566 


(67 0) 

631 


(75 4) 

546 

(604) (0°) 

(81 8) 

592 


(55 7) 

6392 (27 4") 

( 637) (25") 

(59 0) 

6772 (27 4°) 

( 680) (15°) 

(62 7) 

6019 (27 4") 

( 586) (25°) 

(63 5) 

6098 (27 4") 


(119 5) 

368 

(821) (20") 

(99 6) 

520 

( 719) (20°) 

55 5 

( 630) 

( 764) (18°) 

(91 1) 

700 

( 607) (20") 

(116 3) 

754 

( 699) (20") 

(102 1) 

622 

( 663) (20°) 

241 0 

590 


1105 

655 


99 4 

552 

(623) (100") 

(58 4) 

608 

( 623) (20°) 

(59 5) 

379 


43 8 

474 

( 676) (0°) 

(88 0) 

628 


72 5 

485 

( 742) (25°) 

58 7 

427 

( 638) (in 

(18 6) 

62 

(51) (-20°) 

(21 9) 

486 

( 551) (20") 

19 90 

432 

527 (20") 

55 3 

( 542) 


102 60 

570 


42 9 

( 549) 

( 452) (20") 

48 0 

(614) 

( 505) (20") 

49 11 

( 423) 

( 692) (20") 

43 09 

633 (20") 

( 598) (15°) 

47 1 

( 490) 

( 568) (20°) 

103 00 

572 


90 0 

( 529) 

(896) (4°) 

(119 9) 

658 

(610) (20°) 

102 60 

570 


101 5 

( 563) 

( 869) (25°) 

78 5 

( 533) 


57 06 

619 

779 (20") 

40 3 

( 537) 

(846) (50") 

38 80 

624 

698 (20") 

(79 2) 

638 

( 720) (21") 

189 9 

497 


73 5 

( 764) 


72 1 

( 749) 


81 02 

7096 

( 603) (20°) 

85 24 

8507 

5817 (20") 

91 5 

789 

( 647) (20") 

88 60 

680 

626 (20") 

93 1 

f 808) 

( 628)(20") 

134 41 

7625 

6528 (20") 

147 40 

8084 

6559(20") 

89 74 

6900 

( 630) (25°) 

77 0 

(801) 

( 584) (25°) 

79 5 

( 826) 

( 615) (25°) 

(148 0) 

294 

(1 124) (20°) 

(147 5) 

518 

(1 059) (24°) 

(112 7) 

476 

( 995) (20") 

(145 0) 

433 


187 63 

8286 

6421 (20°) 

(55 1) 

671 

(462) (20°) 

60 9 

( 741) 


69 40 

693o 


191 52 

8458 

6596 (20") 

1189 

7324 


84 30 

713 


(74 6) 

86M (27 4") 

( 565) 

65 7 

(781) 


(165) 

61 + 02 


79 20 

774 

637 (20") 

124 23 (20" 1 

( 767) 

( 658) (20°) 

91 4? 

7l3i 

( 583) 

102 58 

7162 

( 634) (20") 

(103 7) 

677 


(78 5) 

664 

(639) (16°) 

64 63 

587 

( 797)(20") 

(99 7) 

503 


66 8 

( 547) 

( 618) (130°) 

48 5 

55 

( 573) (14°) 


Compound 


Indene (natural) 

Indene (synthetic) 

Indole 
lodobenzene 
Iodoform (m sol’n) 

1 Iodo-2 phenylacetylene 

o lodotoluene 

m-Iodotoluene 

p-lodotoluene 

Leucine 

iso-Leucine 

Maleic acid 

Maleic anhydride 

Malonic acid 

Mannitol 

Mannose 

Mesitylene 

Methane 

Methione 

p-Methoxyazobenzene 
o-Methoxybenzaldehyde 
p-Methoxybenzaldehyde 
o-Methoxybenzvl alcohol 

1- Methoxynaphthalene 

2- Methoxynaphthalene 

I (o-Methoxyphenylazo)-2-naphthol 
Methoxysaligenin acetate 
Methyl acetate 
Methyl acetoacetate 

1 Methyiacetylacetone 
Methyl alcohol 
Methylallylaketone 

' Methylamme 
N Methylaniline 
9-Methylanthracene 
Methyl benzoate 
Methyl-o-benzoylbenzoate 
Methylbenzylaniline 
Methyl bromide 
2-Methylbutane 

2- Methyl-2-butene 
Methyl butyl ketone 
Methyl iso-butyl ketone 
Methyl tert-butyl ketone 
p-Methyl-o-tert butylphenol 
Methyl butyrate 
o-Methy Icarban 1 1 ide 
Methyl chloride 

Methyl chloroacetate 
Methylcholanthrene 

3- Methylcholanthrene 
Mcthylcyclohexane 

2- Methylcyclohexanone 

3- Methylcyclohexanone 

4- Methylcyolohexanone 
Methylcyclopentane 

4- MethyI-2,^di tert-butvlphenol 
Methyl dichloroacetate 
Methyldiphenoxyphosphine oxide 
Methyldipheny Itnazme 
Methylene bromide 
Methylene chloride 
Methylene iodide 

Methylene succin'c acid 
Methyl ether 

Meihyleihylallyacetophenone 
Methyl ethyl ketone 
Methyl formate 
Methylfiimanc acid 

3- Methylheptane 
2-Methyl-4 heptene 

5- Methyl-1,2 hexadiene 
2-Methylhexane 
Methyl hexyl ketone 
Methvl-m-hydroxybenzoate 
Methyl p-hydroxybenzoate 
Methyl iodide 
Methylmaleic acid 
9-Mclhyl-lO methoxyanthracene 
Methyl-o-methoxybenzoate 
Methyl-p-methoxybenzoate 
Methyl-o-methoxy isobutyrate 

1- Methylnaphthalene 

2- Methylnaphlhalene 

4- Methylnonane 

5- Methyl-^nonene 
4-Methyloctane 
Methylol urea 

2 Methylpentane 

3- Methyipentane 

4- Methyl 2-pentanol 
Methyl perfluor-n-butvrate 
Methyl phenylacetate 
Methyl phcnylpropiolate 
2-Methylpropene 
Methyl propionate 


-Xm X 10« 


84 79 
80 89 

85 0 
92 00 

117 1 
(110 1 ) 
(112 2 ) 
(112 3) 

101 31 
84 9 
84 9 
49 71 

(35 8) 
(46 3) 
111 20 

102 90 
92 32 


-xX106 


( 730) 

( 696) 

( 726) 

451 

2974 (20") 
483 

5145 rso") 

5152 (30") 
{ 465 ^ 

( 647) 

( 647) 

( 428) 

365 

4453 

610 

571 

7682 (20") 


-K X lOe 


12 2: 

( 765) 


91 0 

(610) 


(118 9) 

560 


76 0 

( 558) 

( 632) (20°) 

78 0 

( 572) 

( 642) (20°) 

87 9 

637 

( 664) (25°) 

107 0 

( 676) 

( 741) (14°) 

107 6 

( 680) 


163 6 

( 588) 


110 3 

613 


42 60 

575 

537 (20") 

59 60 

5132 

( 553) (20") 

(65 0) 

569 


21 40 

668 

530 (20°) 

111 9 

(1 330) 


(27 0) 

870 

( 608) (-ir 

82 74 

f 773) 

( 762) 20") 

146 5 

762) 

( 812) (99") 

81 59 

5993 

( 651) (25") 

139 4 

( 580) 

( 690) (19") 

(132 2j 

670 


42 8 

451 

(1 044) (0°) 

€4 40 

8925 1 

5531 (2b") 

54 14 

( 772) 

{ 516) (13") 

(69 1) 

690 1 

( 563) (15") 

(69 3) 

692 

( 554) (20°) 

(70 4) 

703 1 

( 562) (16") 

120 3 

( 732) 1 


(66 4) 

6498 

( 588) (16°) 

154 0 

(681) 


(32 0) 

633 


58 1 

( 535) 

f 661) (20") 

(182) 

68 -1- 04 


194 0 

( 723) 


78 91 

8038 

6181(20") 

(74 0) 

660 

( 610) (18°) 

(74 8) 

667 

! ( 610) (20") 

(63 5) 

566 

( 516) (24°) 

70 17 

8338 

1 6245 (20") 

167 6 1 

(761) 


73 1 1 

(511) 


(152 9) 

616 


(155 1) 1 

627 


65 10 ' 

375 

1 935 (20") 

(46 6) 

549 

( 733) (20") 

93 lb 

348 

1 156 (20") 

57 57 

( 443) 

( 723) 

26 3 

571 


133 3 

1 ( 659) 

, { 643) (16") 

45 58 

1 632o 

( 509)(20") 

(32 0) 

5327 

( 519) (20°) 

56 98 

1 ( 438) 

( 642) 

97 99 

8580 

6056 (20") 

880 

( 784) 


73 6 

( 765) 

( 553) (19°) 

86 24 

8607 

5841 (20") 

(93 3) 

728 

( 596) (20°) 

88 4 

(581) 


88 7 

( 583) 


(57 2) 

403 

( 918) (20°) 

57 84 

( 446) 

(721) 

158 1 

(711) 


95 6 

( 575) 

(665) (19°) 

98 6 

( 593) 


(81 9) 

620 


102 8 

( 723) 

(741) (14°) 

102 6 

( 722) 

( 743) (20°) 

121 39 

( 853) 

{ 625) (20°) 

111 6 

( 796) 


109 63 

( 855) 

( 618) (20°) 

48 3 

( 493) 


75 26 

8734 

5705 (20°) 

75 52 

8764 

5823 (20°) 

80 4 

788 

( 641) (20°) 

92 5 

( 406) 


92 73 

1618) 

( 645) (16°) 

95 6 

597 


44 4 

(791) 


(55 0) 

6240 

( 571) (20°) 


( 723) 25") 
( 690) (25") 

826 (20") 
(1 192) (ID 

( 874) (20") 
( 875) (20") 
( 780) (40") 


t 681) (20") 
( 341) (20") 
( 726) (15") 
( 908) (20") 
( 879) 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 

-Xm X 10« 

-xX 108 

-K X 10« 

Compound 

-Xm X 10' 

-X X 10' 

-K X 10« 

Methyl n-propyl ketone 

57 41 

666i 

( 541) (15°) 

Pentachloroethane 

(99 1) 

490 

{ 819) (25°) 

Methvl-iso-propyl ketone 

58 45 

679o 

( 545)(20°) 

Pentachlorohexadione 

(129 5) 

452 


1 Methylpyrrole 

58 56 

722 (20°) 

( 664) (10°) 

2 3 Pentadiene 

49 1 

(721) 

( 501) (20°) 

2-M ethyl pyrrole 

60 10 

741 )20") 

( 700) 

n-Penlane 

63 05 

8739 

5472 (20°) 

Methyl salicylate 

86 10 

567 

668 (20°) 

2 4 Pentanediol 

70 4 

677 


Methyl silicone 

(172 7) 

730 


Perfluoroacetic acid 

43 3 

( 380) 


Q-Methyi stvrene 

(80 1) 

678 

( 620) (20°) 

Perfluoro n-butyric acid 

81 0 

( 378) 


2 Methylthiazole 

50 56 

601 (20°) 


Perfluorobutync anhydride 

149 4 

( 387) 


2-Methylthiophene 

66 35 

676 (20°) 

( 689) (20°) 

Perfluoiocyclooctane oxide 

157 6 

( 379) 


Methyl trichloroacetate 

84 2 

(475) 

( 707) (19°) 

Perfluoropropionic acid 

61 0 

( 372) 


N-Methyl urea 

44 6 

( 602) 

( 725) 

Perhydroanthracene 

146 01 

7592 

7178 (20°) 

Morpholine 

55 0 

( 631) 

1 631) 

Perylene 

166 8 

662 


Myleran 

169 7 

69 

( 834) (4°) 

Phenanthrene 

(127 9) 

718 

( 763) (100°) 

Mynstic acid 

176 0 

( 771) 

( 661) (60°) 

Phenanthrenequmone 

104 5 

502 

( 698) 

Naphthalaidehydic acid 

117 6 

( 588) 


Phenanthrenonitnle 

139 0 

( 685) 


Naphthalene 

(01 0) 

717 

( 821)(20°) 

o-Phenetidine 

aOl 7) 

741 (25°) 


Naphthalene picrate 

185 9 

( 523) 


p-Phenetidine 

<96 8) 

706 (25°) 

( 749) (15°) 

2-NaphthaIenesu!fonylamine 

127 6 

( 616) 


Phenetole 

(84 5) 

692 

( 689) (20°) 

2-Naphthalenesulfonyl chloride 

121 91 

( 538) 


Phenol 

60 21 

( 640) 

( 675) (45°) 

meso-Naphthodianthrene 

214 6 

612 


Phenothiazme 

114 8 

( 576) 


meso-Naphthodian throne 

221 8 

583 


Phenyiacetaldehyde 

72 01 

5994 

( 614) (20°) 

1-Naphthol 

98 2 

681 

( 834) (4°) 

Phenyl acetate 

82 04 

( 603) 

( 647)(25°) 


97 0 

673 

( 819) (4°) 

Phenylacetic acid 

82 72 

( 608) 

( 657) (80°) 

2-Naphthol 

98 25 

( 682) 

( 829) (4°) 

Phenylacetylene 

72 01 

( 705) 

( 655) (20°) 

a Naphthonitrile 

103 3 

( 674) 

( 753) (5°) 

l-PhenyIazo-2 naphthol 

137 6 

( 554) 


/S-Naphthonitrile 

101 0 

( 659) 

( 721) (60°) 

2-Phenyi bensofuran 

130 5 

( 672) 


a-Naphthoquinone 

73 5 

( 465) 

( 661) 

1 Phenyl 4-benzoyl 1,3 butadiene 

fl40 3) 

599 


/S-Naphthoquinone 

67 9 

( 429) 


Phenjlbutadiene 

(85 7) 

658 


N-1-Naphthylacetamide 

117 8 

( 636) 


4 Phenyl 1-butene 

93 49 

( 7077) 

( 6239) (20°) 

N-2-Naphthyiacetamide 

1178 

( 636) 


Phenylbutyl acetate 

134 5 

653 


1-Naphthylamine 

98 8 

690 

757 (54°) 

Phenyl n-butyrate 

105 46 

( 643) 


2-Naphthylamine 

98 00 

( 684) 

( 726) (98°) 

Phenyl iso-cyanate 

(72 7) 

610 

( 699) (20°) 

1-Naphthylamine hydrochloride , 

(127 6) 

710 


0 Phenylenediamine 

71 98 

6662 


Nicotine 1 

113 328 1 

( 699) 

( 705)(20°) 

m Phenylenediamine 

70 53 

6529 

( 723) (58°) 

o-Nitroaniline 

66 47 

(481) 

( 694)(15°) 

p Phenylenedian me 

70 28 

6503 


m-N itroaniline 

70 09 

( 507) 

( 725) (20°) 

Phenyl ether 

(108 1) 

635 

( 681)(20°) 

p-Nitroaniline 

66 43 1 

( 481) 

f 691) (14°) 

Phenylethyl sulfide 

(94 4) 

6826 (27 4°) 


o-Nitrobenzaldehyde 

68 23 

4517 


Phenylfluoroform i 

(77 3) 

529 


m-N itjo be n zaldeh yde 

68 56 1 

4538 


Phenylhydrazme 1 

67 82 1 

( 627) 

( 688) (23°) 

p- N itroben zaldehyde 

66 57 

4407 

( 507) (0°) 

Phenylhydroxylamine 

(68 2) 

625 


Nitrobenzene 

61 80 

502 

604 (20°) 

Phenyl mercaptan 

(70 8) 

6425 (27 4°) 

( 693) (20°) 

Nitrobenzene diazo cyanide 

59 22 

( 336) 


1-Phenyl 2 Methylbutane ; 

113 53 

(76b) 

( 660) (20°) 

o-Nitrobenzoic acid 

76 11 

4556 

( 718) (4°) 

Phenylmethyl sulfide 

(83 2} 

6695 (27 4°) 


m*Nitcobenzoic acid 

, 80 22 

4802 

( 717) (4°) 

Phenj Ipropiolamide 1 

(83 3) 

1 574 


p-Nitrobenzoic acid 

! 78 81 

4718 

( 731) (32°) 

Phenyl propionate 

93 79 

V 625) 

( 654) (25°) 

o-N itrobromobenzene 

87 3 

( 432) 

( 700) (80°) 

Phenylsulfone 

(129 0) 

1 591 

( 740) (20°) 

m-N itrobromobenzene 

89 5 

( 443) 

( 755) (20°) 

Phenyl thiocyanate 

(815) 

6027 (27 4°) 

( 677) (24°) 

p-N Itrobromobenzene 

89 6 

( 444) 

f 859) (22°) 

Phenyl isothiocyanate 

(86 0) 

6365 (27 4°) 

( 719) (24°) 

m-Nitro carbanilide 

148 1 

( 576) 


1-Phenyl 4,6 6-trimethylheptane 

173 90 

, ( 796) 

( 682) (20°) 

Nitroethane 

(35 4) 

472 

( 497) (20°) 

N Phenyl urea 

! 82 1 

1 ( 603) 

( 785) 

Nitromethane 

21 1 

3457 

( 391) (25°) 

Phloroglucinol 

(73 4) 

^ 582 


1-Nitronaphthaiene 

98 47 

( 569) 

( 696) (62°) 

Phthalamide 

(91 3) 

556 


o-NitrophenoI 

73 3 

527 (24°) 

( 873) (20°) 

Phthalic acid 

83 61 

5035 

r 802) (20°) 

m Nitrophenol 

70 8 

^09 (25°) 

( 756) 

iso Phthalic acid 

84 64 

5097 


p-Nitrophenol 

69 5 

500 (22°) 

( 740) 

tere-Phthalic acid 

83 51 

5029 

( 759) 

l-Cm-Nitrophenylazo)-2-naphthol 

142 0 

( 484) 


Phthalic anhydride 

67 31 

( 454) 

f 694) (4°) 

l-(p-N itrophenvlazo)-2-naphthol 

141 7 

( 483) 


Phthalimide 

(78 4) 

533 


N itrophenylfluoroform 

(84 1) 

440 


Picric acid 

84 38 

( 368) 

( 649) 

2-Nitropropane 

45 73 

5135 

( 509) (20°) 

Piperazine 

56 8 

( 659) 


Nitroso benzene 

59 1 

( 552) 


Piperidine 

642 

( 754) 

( 650) (20°) 

N-N itrosodiethylamine 

59 3 

( 580) 

( 546) (20°) 

Propane 

40 5 

(919) 

( 538) (-45°) 

p-N itrosodiethylanii me 

92 6 

( 520) 

( 644) (15°) 

Propene 

31 5 

( 749) 

( 456) (-47°) 

p-Nitrosodimethylaniline 

73 3 

( 488) 


Propjonaldehyde 

34 32 

59 lo 

( 477) (20°) 

N-N itjosodiphenylamine 

1107 

( 558) 


Propionic acid 

43 50 

586 

582 (20°) 

l-Nitroso-2-naphthol 

83 9 

( 485) 


Propionitrile 

38 5 

( 699) 

( 547) (21°) 

2-Nitro8o-l-naphthol 

82 7 

( 478) 


Propionylphenylaeetylene 

(95 1) 

601 


4-Nitroso-l-naphthol 

91 8 

( 530) 


Propiophenone 

83 73 

624 0 

( 631) (20°) 

m-Nitrosonitrobenzene 

66 0 

( 433) 


n-Propyl acetate 

65 91 

6453 (25°) 

( 569) (25°) 

p-Nitrosonitrobenzene 

65 8 

( 433) 


ISO Propyl acetate 

67 04 

6564 

( 566) (25°) 

p-Nitrosophenol 

50 7 

(412) 


n-Propyl alcohol 

45 176(20°) 

( 7518) 

( 6047} (20°) 

Nitrosopipendine 

(63 4) 

555 

( 590) (20°) 

ISO-Propyl alcohol 

45 794(20°) 

( 7621) 

( 5985) (20°) 

p-Nitroso toluene 

70 4 

( 581) 


9-Propylan thracene 

164 0 

( 744) 


o-Nitrotoluene 

72 28 

5272 

( 613) (20°) 

n-Propylbenzene 

89 24 

( 742) 

( 640) (20°) 

m-Nitrotoluene 

72 71 

5304 

( 614) (20°) 

n-Propyl benzoate 

105 00 

( 640) 

( 646) f2o°) 

p-Nitrotoluene (in sol’n) 

72 06 

5257 

( 676) (20°) 

n-Propyl bromide 

(65 6) 

533 

( 721)(20°) 

n-Nonane 

108 13 

8431 

6057 (20°) 

iso-FVopyl bromide 

(65 1) 

529 

( 693) (20°) 

1,2-Octadiene 

83 6 

( 759) 


Propyl butyrate 

(89 4) 

6867 

( 604) (15°) 

n-Octane 

96 63 

8460 

5949 (20°) 

prim-Propyl chloride 

56 10 

715 

633 (20°) 

Octanonoxime 

(102 7) 

717 


iso-Propylcyclohexane 

102 65 

8131 

6528 (20°) 

Octyl alcohol 

102 65 

7766 (20°) 

( 640) (20°) 

Propylenediamine 

(58 1) 

784 

( 688) (15°) 

Octyl chloride 

(114 9) 

773 

{ 676) (20°) 

Propylene oxide 

42 5 

( 732) 

( 629) (0°) 

Octylcyclohexane 

158 09 

8051 

6578 (20°) 

Propyl formate 

(55 0) 

6248 

( 563) (20°) 

Octylene 

(89 5) 

798 

( 576) (17°) 

Propyl hexylpropiolate 

(136 8) 

697 


Octvlene bromide 

(150 4) 

553 


Propyl iodide 

(84 3) 

4958 (30°) 

( 864) (20°) 

n-Octyl mercaptan 

(115 1) 

7866 (27 4°) 


Propvl propionate (extrap ) 

(77 95) 

6711 

( 593) (20°) 

Oenanthylidene chloride 

(116 5) 

689 


Propyl sulfide 

(92 1) 

7787 (27 4°) 

( 634) (17°) 

Oleic acid 

208 5 

( 738) 

( 661) (18°) 

N-IVopyl urea 

67 4 

( 660) 


Opianic acid 

111 5 

( 530) 


Pseudocumene 

(101 6) 

815 (20°) 

{ 740) (20°) 

Ovalene 

353 8 

888 


Pyramidone 

149 0 

( 645) 


Oxalic acid (anh ) 

33 8 

( 375) 


Pyranthrene 

266 9 

709 


Oxalic acid 

60 05 

( 4763) 

( 787) 

Pyranthrone 

250 3 

616 


Oxaroide 

(39 0) 

443 

( 738) 

Pyrazme 

37 6 

( 469) 

( 484) (61°) 

Palmitic acid 

198 6 

( 775) 

( 661) (62°) 

Pyrene 

147 9 

731 

( 933) (0°) 

Paraldehyde 

(86 2) 

652 

( 648) (20°) 

PjTidine 

49 21 

( 622) 

( 611) (20°) 

Pentabromophenol 

(194 0) 

397 


Pyrocatechol 

68 76 

6248 

( 857) (15°) 

Pentacene 

(205 4) 

738 


Pyrrole 

47 6 

( 709) 

( 688) (20°) 


473 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 

-Xm X 106 

-X X 10' 

-K X 108 

Compound 

-Xm X 10® 

-X X 108 

-K X 10' 

Pyrrolidine 

54 8 

(771) 

( 657) (23°) 

Tnanilinophosphine oxide 

(201 7) 

624 


Quinoline 

86 0 

( 666) 

( 729)(20*) 

1,2,3-Tnbromopropane 

(117 9) 

420 

(1 023) (23*) 

Quinone 

38 4 

( 355) 

( 468) (20*) 

Tri-iso-butylamine 

(156 8) 

846 

( 646) (25*) 

Quinonoxime 

(50 4) 

409 


Tri{ hloroacetic acid (in sol n) 

73 0 

( 44) 

( 723) (46*) 

I^sorcinol 

67 26 

6112 

( 785) (15°) 

Trichlorobenrene 

(106 5) 

587 


Rhamnose 

9f) 20 

605 

{ 890) (20*) 

Tnchloro-tert-butyl alcoho' (in sol n) 

98 01 

552 


Safrol and iso-Safro 

(97 5) 

601 

( 66)(20°) 

Trichloroethylene 

65 8 

501 

( 734) (20°) 

Salicylaldehyde 

64 4 

( 527) 

( 615) (20°) 

Tnchloronitromethane 

(75 3) 

458 

( 756)(20*) 

Salicylic acid 

72 23 

523 

( 755) (20°) 

Tnethvlamuie 

81 4 

( 804) 

( 586) (20°) 

Saligenin 

7b 9 

620 

( 720) (25°) 

friethyl citrate 

(161 9) 

586 

( 666) (20*) 

Salol 

(123 2) 

575 

678 (45°) 

Triethvl phosphate 

(125 3) 

688 

( 735) (20*) 

Salvarsan dihydrochlonde 

(246 1) 

518 


Triethylphosphme 

(90 0) 

762 

( 610) (15°) 

belenophene 

66 82 

510 


friethylphosphine oxide 

(91 6) 

683 


iso-belenophene 

110-111 

84- 85 


Triethyl phosphite 

a04 8) 

631 

( 611) (20°) 

trans-Selenophene 

70-77 

53 59 


Tnethyl triazinetncarbonate 1 

(164 1) 

552 


Sorbitol 

107 80 

592 


Trifluorocresol 1 

(83 8) 

517 


Stearic acid 

220 8 

( 776) 

( 657) (69°) 

Tri-n heptvlamine 

251 3 

( 806) 


Stilbene 

(120 0) 

666 

( 646) (125°) 

Tri n hexylamine 

221 7 

( 823) 


Stilbestrol 

(130) 

62 63 


Trimethylacetophenone 

108 2 

( 667) 

( 648) (16°) 

Styrene 

1 (68 2) 

655 

( 594) (20°) 

2,2 3-Trimethylbutane 

88 36 

8818 

6086 (20°) 

Succinic acid 

(57 9) 

4902 

( 767) (15°) 

2,2 3 Trimethylpentane 

99 86 

8743 

6261 (20°) 

Succinic anhydride 

(47 5) 

475 

( 524) 

2,2,4-Trimethvlpentane 

98 34 

8610 

5958 (20°) 

Suecinimide 

(47 3) 

477 

( 674M16°) ' 

2,3 5-TnmethylpyrToie 

82 31 

754 (20*) ' 


Sulfamide 

44 4 

( 462) 

( 832) 

1,3 5-Trinitrobenzene 

74 55 

( 350) 

( 591) (20°) 

p-Sulfanilamide 

' 80 15 1 

( 465) 


Triperfluorobuty'anune 

253 0 

( 377) 


Terpineol 

111 9 1 

( 725) 

( 678) (room 

Tnphenoxyarsine 

(195 2) 

551 1 





temp ) 

Triphenylarsine 

(177 0) 

578 


Tetrabenzylmonosilane 

266 2 

( 678) 


Triphenylarsine dihydroxide 

(270 5) 

795 


1 1,2,2-Tetrabromoethane 

(123 4) 

357 

(1 058) (20°) 

Triphenylarsine oxide 

(199 1) 

618 


Tetrabiomoethylene 

(114 8) 

334 ' 


Triphenylbismu thine 

(196 8) 

447 

( 708) (20°) 

Tetracene 

(168 0) 

73b 


Triphenylbismuthine dinitrate 

(254 5) 

451 


1,1,2,2-Tetrachloroethane 

(89 8) 

535 

( 856) (20°) 

Triphenylcarbinol 

(175 7) 

675 

( 802) (20*) 

Tetrachloroethylene 

81 6 

492 

( 802) (15°) 

Triphenvlmethane 

(165 6) 

678 

686 (100°) 

Tetrahydroqinnoline 

(89 0) 

668 

(715) (4°) 

Triphenylphosphme 

(166 8) 

636 

( 759) 

Tetraiodoethylene 

(164 3) 

309 

( 922) (20°) 

Triphenyl phosphite 

a83 7) 

592 

( 701) (18°) 

Tetraiodopyrrole 

(188 9) 

331 


Triphenylstibine 

(182 2) 

516 


Tetramethylketotetrahvdrofurfurane 

(104 7) 

736 


Triphenylstibine dihydroxide 

(238 5) 

616 


Tetranitromethane 

43 02 

2195 

( 360) (20°) 

Triphenyl urea 

176 5 

( 613) 


Tetraphenylbutadiene 

228 0 

( 636) 


Triqumoyl 

(133 0) 

426 


Tetraphenyldecapentaene 

280 8 

( 643) 


1 Tiopolone 

61 

1 50 


Tetraphenylhexatriene 

246 4 

( 641) 


' Tryptophan 

132 0 

( 646) 


Tetraphenyloctatetraene 

264 1 

( 643) 


Tyrosine 

105 3 

(581) 


Tctraphenylrubene 

344 0 

( 646) 


Undecane 

131 84 

( 8435) 

( 6247) (20°) 

Tetra-p-tolvlmonosilane 

276 4 

( 704) 


Urea 

33 4 

( 556) 

( 742) (20°) 

Tetrolic acetal 

(97 8) 

688 


Urethan 

(57) 

64 

( 63) (21°) 

Tetronic acid 

(52 5) 

525 


iso-\ aleraldehyde 

(57 5) 

668 

( 536) (17°) 

Thiacoumenn 

93 6 

577 


n \ aleric acid 

66 85 

6548 

( 617) (20°) 

Thiazole 

50 55 

595 (20°) 

( 714) (17°) 

iso-Valenc acid 

(67 7) 

663 

( 621) (15°) 

Thiobarbituric acid 

72 9 

( 506) 


\ alerylphenylacetylene 

(119 0) 

639 


Thiophene 

57 38 

682 (20°) 

( 726)(20°) 

Valine 

74 3 

( 634) 


Tolane 

(118 9) 

667 

( 644) (100*) 

Violanthrene 

273 5 

641 


Toluene 

66 11 

7176 

6179 (20°) 

\ lolanthrone 

204 8 

449 


o-Toluidme 

76 0 

710 (24°) 

( 709) (20°) 

iso-Violanthrone 

215 9 

473 


m-Toluidine 

74 6 

697 (25“) 

( 689) (20*) 

Water 

(13 00) 

7218 (20°) 

( 7205) (20°) 

p-ToIuidme 

72 1 

673 (25*) 

( 704) (20°) 

Water (value usually used as standard) 

(12 97) 

720 (20*) 

( 719) (20°) 

a-To!unitrile 

76 87 

( 656) 

( 666) (18*) 

Xanthone 

(108 1) 

551 


l-(o-Tol>lazo) 2-naphthol 

148 7 

( 567) 


chXvlene 

77 78 

7327 

6440 (20°) 

l“(p-Tolylazo)-2 naphthol 

157 6 

( 601) 


m-Xylene 

76 56 

7212 

6235 (20°) 

Triallylacetophenone 

152 5 

( 634) 


p-Xylene 

76 78 

7232 

6226 (20*) 

Tri iso-amylamine 

192 

845 

( 647) (25°) 

Xylose 

84 80 

565 

( 862) (20°) 


474 
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FOUR-PLACE LOGARITHMS 


N 

0 12 3 4 

5 6 7 8 9 

1 

2 

Proportional Parts 

3 4 5 6 7 8 

9 

10 

0000 0043 0086 0128 0170 

0212 0253 0294 0334 0374 

*4 

8 

12 

17 

21 

25 

29 

33 

37 

11 

0414 0453 0492 0531 0569 

0607 0645 0682 0719 0755 

4 

8 

11 

15 

19 

23 

26 

30 34 

12 

0792 0828 0864 0899 0934 

0969 1004 1038 1072 1106 

3 

7 

10 

14 

17 

21 

24 

28 

31 

13 

1139 1173 1206 1239 1271 

1303 1335 1367 1399 1430 

3 

6 

10 

13 

16 

19 

23 

26 29 

14 

1461 1492 1523 1553 1584 

1614 1644 1673 1703 1732 

3 

6 

9 

12 

15 

18 

21 

24 27 

15 

1761 1790 1818 1847 1875 

1903 1931 1959 1987 2014 

•3 

6 

8 

11 

14 

17 

20 

22 

25 

16 

2041 2068 2095 2122 2148 

2175 2201 2227 2253 2279 

3 

5 

8 

11 

13 

16 

18 

21 

24 

17 

2304 2330 2355 2380 2405 

2430 2455 2480 2504 2529 

2 

5 

7 

10 

12 

15 

17 

20 22 

18 

2553 2577 2601 2625 2648 

2672 2695 2718 2742 2765 

2 

5 

7 

9 

12 

14 

16 

19 

21 

19 

2788 2810 2833 2856 2878 

2900 2923 2945 2967 2989 

2 

4 

7 

9 

11 

13 

16 

18 20 

20 

3010 3032 3054 3075 3096 

3118 3139 3160 3181 3201 

2 

4 

6 

8 

11 

13 

15 

17 

19 

21 

3222 3243 3263 3284 3304 

3324 3345 3365 3385 3404 

2 

4 

6 

8 

10 

12 

14 

16 

18 

22 

3424 3444 3464 3483 3502 

3522 3541 3560 3579 3598 

2 

4 

6 

8 

10 

12 

14 

15 

17 

23 

3617 3636 3655 3674 3692 

3711 3729 3747 3766 3784 

2 

4 

6 

7 

9 

11 

13 

15 

17 

24 

3802 3820 3838 3856 3874 

3892 3909 3927 3945 3962 

2 

4 

5 

7 

9 

11 

12 

14 

16 

25 

3979 3997 4014 4031 4048 

4065 4082 4099 4116 4133 

2 

3 

5 

7 

9 

10 

12 

14 

15 

26 

4150 4166 4183 4200 4216 

4232 4249 4265 4281 4298 

2 

3 

5 

7 

8 

10 

11 

13 

15 

27 

4314 4330 4346 4362 4378 

4393 4409 4425 4440 4456 

2 

3 

5 

6 

8 

9 

11 

13 

14 

28 

4472 4487 4502 4518 4533 

4548 4564 4579 4594 4609 

2 

3 

5 

6 

8 

9 

11 

12 

14 

29 

4624 4639 4654 4669 4683 

4698 4713 4728 4742 4757 

1 

3 

4 

6 

7 

9 

10 

12 

13 

30 

4771 4786 4800 4814 4829 

4843 4857 4871 4886 4900 

1 

3 

4 

6 

7 

9 

10 

11 

13 

31 

4914 4928 4942 4955 4969 

4983 4997 5011 5024 5038 

1 

3 

4 

6 

7 

8 

10 

11 

12 

32 

5051 5065 5079 5092 5105 

5119 5132 5145 5159 5172 

1 

3 

4 

5 

7 

8 

9 

11 

12 

33 

5185 5198 5211 5224 5237 

5250 5263 5276 5289 5302 

1 

3 

4 

5 

6 

8 

9 

10 

12 

34 

5315 5328 5340 5353 5366 

5378 5391 5403 5416 5428 

1 

3 

4 

5 

6 

8 

9 

10 

11 

35 

5441 5453 5465 5478 5490 

5502 5514 5527 5539 5551 

1 

2 

4 

5 

6 

7 

9 

10 

11 

36 

5563 5575 5587 5599 5611 

5623 5635 5647 5658 5670 

1 

2 

4 

5 

6 

7 

8 

10 

11 

37 

5682 5694 5705 5717 5729 

5740 5752 5763 5775 5786 

1 

2 

3 

5 

6 

7 

8 

9 

10 

38 

5798 5809 5821 5832 5843 

5855 5866 5877 5888 5899 

1 

2 

3 

5 

6 

7 

8 

9 

10 

39 

5911 5922 5933 5944 5955 

5966 5977 5988 5999 6010 

1 

2 

3 

4 

5 

7 

8 

9 

10 

40 

6021 6031 6042 6053 6064 

6075 6085 6096 6107 6117 

1 

2 

3 

4 

5 

6 

8 

9 

10 

41 

6128 6138 6149 6160 6170 

6180 6191 6201 6212 6222 

1 

2 

3 

4 

5 

6 

7 

8 

9 

42 

6232 6243 6253 6263 6274 

6284 6294 6304 6314 6325 

1 

2 

3 

4 

5 

6 

7 

8 

9 

43 

6335 6345 6355 6365 6375 

6385 6395 6405 6415 6425 

1 

2 

3 

4 

5 

6 

7 

8 

9 

44 

6435 6444 6454 6464 6474 

6484 6493 6503 6513 6522 

1 

2 

3 

4 

5 

6 

7 

8 

9 

45 

6532 6542 6551 6561 6571 

6580 6590 6599 6609 6618 

1 

2 

3 

4 

5 

6 

7 

8 

9 

46 

6628 6637 6646 6656 6665 

6675 6684 6693 6702 6712 

1 

2 

3 

4 

5 

6 

7 

7 

8 

47 

6721 6730 6739 6749 6758 

6767 6776 6785 6794 6803 

1 

2 

3 

4 

5 

5 

6 

7 

8 

48 

6812 6821 6830 6839 6848 

6857 6866 6875 6884 6893 

1 

2 

3 

4 

4 

5 

6 

7 

8 

49 

6902 6911 6920 6928 6937 

6946 6955 6964 6972 6981 

1 

2 

3 

4 

4 

5 

6 

7 

8 

50 

6990 6998 7007 7016 7024 

7033 7042 7050 7059 7067 

1 

2 

3 

3 

4 

5 

6 

7 

8 

51 

7076 7084 7093 7101 7110 

7118 7126 7135 7143 7152 

1 

2 

3 

3 

4 

5 

6 

7 

8 

52 

7160 7168 7177 7185 7193 

7202 7210 7218 7226 7235 

1 

2 

2 

3 

4 

5 

6 

7 

7 

53 

7243 7251 7259 7267 7275 

7284 7292 7300 7308 7316 

1 

2 

2 

3 

4 

5 

6 

6 

7 

54 

7324 7332 7340 7348 7356 

7364 7372 7380 7388 7396 

1 

2 

2 

3 

4 

5 

6 

6 

7 

N 

0 12 3 4 

5 6 7 8 9 

1 

2 

3 

4 

5 

6 

7 

8 

9 


* Interpolation in this section of the table is inaccurate. 
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FOUR.PLACE LOGARITHMS (Continued) 


N 

0 12 3 4 

5 6 7 8 9 

1 

Proportional Parts 

2 3 4 5 6 7 8 

9 

55 

7404 7412 7419 7427 7435 

7443 7451 7459 7466 7474 

1 

2 

2 

3 

4 

5 

5 

6 

7 

56 

7482 7490 7497 7505 7513 

7520 7528 7536 7543 7551 

1 

2 

2 

3 

4 

5 

5 

6 

7 

57 

7559 7566 7574 7582 7589 

7597 7604 7612 7619 7627 

1 

2 

2 

3 

4 

5 

5 

6 

7 

58 

7634 7642 7649 7657 7664 

7672 7679 7686 7694 7701 

1 

1 

2 

3 

4 

4 

5 

6 

7 

59 

7709 7716 7723 7731 7738 

7745 7752 7760 7767 7774 

1 

1 

2 

3 

4 

4 

5 

6 

7 

60 

7782 7789 7796 7803 7810 

7818 7825 7832 7839 7846 

1 

1 

2 

3 

4 

4 

5 

6 

6 

61 

7853 7860 7868 7875 7882 

7889 7896 7903 7910 7917 

1 

1 

2 

3 

4 

4 

5 

6 

6 

62 

7924 7931 7938 7945 7952 

7959 7966 7973 7980 7987 

1 

1 

2 

3 

3 

4 

5 

6 

6 

63 

7993 8000 8007 8014 8021 

8028 8035 8041 8048 8055 

1 

1 

2 

3 

3 

4 

5 

5 

6 

64 

8062 8069 8075 8082 8089 

8096 8102 8109 8116 8122 

1 

1 

2 

3 

3 

4 

5 

5 

6 

65 

8129 8136 8142 8149 8156 

8162 8169 8176 8182 8189 

1 

1 

2 

3 

3 

4 

5 

5 

6 

66 

8195 8202 8209 8215 8222 

8228 8235 8241 8248 8254 

1 

1 

2 

3 

3 

4 

5 

5 

6 

67 

8261 8267 8274 8280 8287 

8293 8299 8306 8312 8319 

1 

1 

2 

3 

3 

4 

5 

5 

6 

68 

8325 8331 8338 8344 8351 

8357 8363 8370 8376 8382 

1 

1 

2 

3 

3 

4 

4 

5 

6 

69 

8388 8395 8401 8407 8414 

8420 8426 8432 8439 8445 

1 

1 

2 

2 

3 

4 

4 

5 

6 

70 

8451 8457 8463 8470 8476 

8482 8488 8494 8500 8506 

1 

1 

2 

2 

3 

4 

4 

5 

6 

71 

8513 8519 8525 8531 8537 

8543 8549 8555 8561 8567 

1 

1 

2 

2 

3 

4 

4 

5 

5 

72 

8573 8579 8585 8591 8597 

8603 8609 8615 8621 8627 

1 

1 

2 

2 

3 

4 

4 

5 

5 

73 

8633 8639 8645 8651 8657 

8663 8669 8675 8681 8686 

1 

1 

2 

2 

3 

4 

4 

5 

5 

74 

8692 8698 8704 8710 8716 

8722 8727 8733 8739 8745 

1 

1 

2 

2 

3 

4 

4 

5 

5 

75 

8751 8756 8762 8768 8774 

8779 8785 8791 8797 8802 

1 

1 

2 

2 

3 

3 

4 

5 

5 

76 

8808 8814 8820 8825 8831 

8837 8842 8848 8854 8859 

1 

1 

2 

2 

3 

3 

4 

5 

5 

77 

8865 8871 8876 8882 8887 

8893 8899 8904 8910 8915 

1 

1 

2 

2 

3 

3 

4 

4 

5 

78 

8921 8927 8932 8938 8943 

8949 8954 8960 8965 8971 

1 

1 

2 

2 

3 

3 

4 

4 

5 

79 

; 8976 8982 8987 8993 8998 1 

1 

9004 9009 9015 9020 9025 

1 

1 

2 

2 

3 

3 

4 

4 

5 

80 

9031 9036 9042 9047 9053 

9058 9063 9069 9074 9079 

1 

1 

2 

2 

3 

3 

4 

4 

5 

81 

9085 9090 9096 9101 9106 

9112 9117 9122 9128 9133 

1 

1 

2 

2 

3 

3 

4 

4 

5 

82 

9138 9143 9149 9154 9159 

9165 9170 9175 9180 9186 

1 

1 

2 

2 

3 

3 

4 

4 

5 

83 

9191 9196 9201 9206 9212 

9217 9222 9227 9232 9238 

1 

1 

2 

2 

3 

3 

4 

4 

5 

84 

9243 9248 9253 9258 9263 

9269 9274 9279 9284 9289 

1 

1 

2 

2 

3 

3 

4 

4 

5 

85 

9294 9299 9304 9309 9315 

9320 9325 9330 9335 9340 

1 

1 

2 

2 

3 

3 

4 

4 

5 

86 

9345 9350 9355 9360 9365 

9370 9375 9380 9385 9390 

1 

1 

2 

2 

3 

3 

4 

4 

5 

87 

9395 9400 9405 9410 9415 

9420 9425 9430 9435 9440 

0 

1 

1 

2 

2 

3 

3 

4 

4 

88 

9445 9450 9455 9460 9465 

9469 9474 9479 9484 9489 

0 

1 

1 

2 

2 

3 

3 

4 

4 

89 

9494 9499 9504 9509 9513 

9518 9523 9528 9533 9538 

0 

1 

1 

2 

2 

3 

3 

4 

4 

90 

9542 9547 9552 9557 9562 

9566 9571 9576 9581 9586 

0 

I 

1 

2 

2 

3 

3 

4 

4 

91 

9590 9595 9600 9605 9609 

9614 9619 9624 9628 9633 

0 

1 

1 

2 

2 

3 

3 

4 

4 

92 

9638 9643 9647 9652 9657 

9661 9666 9671 9675 9680 

0 

1 

1 

2 

2 

3 

3 

4 

4 

93 

9685 9689 9694 9699 9703 

9708 9713 9717 9722 9727 

0 

1 

1 

2 

2 

3 

3 

4 

4 

94 

9731 9736 9741 9745 9750 

9754 9759 9763 9768 9773 

0 

1 

1 

2 

2 

3 

3 

4 

4 

95 

9777 9782 9786 9791 9795 

9800 9805 9809 9814 9818 

0 

1 

1 

2 

2 

3 

3 

4 

4 

96 

9823 9827 9832 9836 9841 

9845 9850 9854 9859 9863 

0 

1 

1 

2 

2 

3 

3 

4 

4 

97 

9868 9872 9877 9881 9886 

9890 9894 9899 9903 9908 

0 

1 

1 

2 

2 

3 

3 

4 

4 

98 

9912 9917 9921 9926 9930 

9934 9939 9943 9948 9952 

0 

1 

1 

2 

2 

3 

3 

4 

4 

99 

9956 9961 9965 9969 9974 

9978 9983 9987 9991 9996 

0 

1 

1 

2 

2 

3 

3 

3 

4 

N 

0 12 3 4 

5 6 7 8 9 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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PERIODIC TABLE OF THE ELEMENTS 


la 

2a 

3b 

4b 

5b 

6b 

7b 

8 

i "■ 

2b 

3a 

4a 

5a 

6a 

7a 

0 

Orbit 

1 -1-1 

H 

1.00797 

1 



















3 0 




Atomic Number —* 
Symbol —♦ 
Atomic Weight —» 


50 +2 
Sn 

118.69 

-18-18-4 

Oxidation States 

KEY TO CHART 









He 

4.0026 

2 

K 

3 +1 

4 +2 



Electron Configuration 



5 +3 

6 -1-2 

c ti 

7 -1-1 

N ti 

4-4 

8 -2 

9 -1 

16 0 


Li 

Be 













B 

0 

F 

Ne 


6.939 

2-1 

9.0122 

2-2 













10.811 

2-3 

12.01115 

2-4 

+5 

-1 

14.0067 -2 
2-5 -3 

15.9994 

2-6 

18.9984 

2-7 

20.183 

2-8 

K-L 

11 +1 
Na 

12 +2 

Mg 




Transition Elements 



Transition 

Elements 

13 +3 

A1 

14 +2 

Si ti 

IS ±l 

J.® tt 

ts 

Cl t? 

18 0 
Ar 


' 












P -3 

S -2 


22.9898 

2-8-1 

24.312 

2-8-2 









Group 8 




26.9815 

2-8-3 

28.C86 

2-8-4 

30.9738 

2-6-6 

32.064 

2-8-6 

35.453 

2-8-7 

39.94$ 

2-8-8 

K-L-M 

19 +1 
K 

39302 

-8-8-1 

2Q +2 
Ca 

40.08 

-8-8-2 

21 +3 

Sc 

44.956 

-8-9-2 

33 +2 

Ti tl 

47.90 

-8-10-2 

33 +2 

V tl 
4-5 

50.942 

-8-11-2 

tl 

Cr tl 

51.996 

-8-13-1 

** ti 

Mnt^ 

+7 

54.9380 

-8-13-2 

36 +2 
Fe 

55.847 

-8-14-2 

ti 

Co 

58.9332 

-8-15-2 

38 +2 

Ni 

58.71 

-8-16-2 

tl 

Cu 

63.64 

-8-18-1 

30 +2 
Zn 

65.37 

-8-18-2 

31 +3 

Ga 

69.72 

-8-18-3 

33 -f-2 

Ge 

72.59 

-8-18-4 

33 +3 

As tl 

74.9216 

-8-18-5 

34 -H 

Se tl 

78.96 

-^18-6 

^ ts 

Br t? 

79.909 

-8-18-7 

36 0 

Kr 

83.80 

-8-18-8 

-L-M-N 

37 +1 
Rb 

38 +2 

Sr 

39 +3 
Y 

40 +4 

Zr 

tl 

Nb+® 

43 +6 
Mo 

43 +4 

Tc tl 

44 +3 

Ru 

45 +3 

Rh 

46 +2 

Pd+" 

47 +1 

Ag 

48 +2 

Cd 

49 +3 

In 

50 +2 

Sn 

51 4-3 

Sb ±1 

ti 

Te t? 

f tJ 

1 4-7 

54 0 
Xe 


85.47 

-18-8-1 

87.62 

-18-8-2 

88.905 

-18-9-2 

91.22 

-18-10-2 

92.906 

-18-12-1 

95.94 

-18-13-1 

(99) 

-18-13-2 

101.07 

-18-15-1 

102.905 

-18-16-1 

106.4 

-18-18-0 

107.870 

-18-18-1 

112.40 

-18-18-2 

114.82 

-18-18-3 

118.69 

-18-18-4 

121.75 

-18-18-5 

127.60 

-18-18-6 

126.9044 

-18-18-7 

131.30 

-18-18-8 

-M-N-0 

55 H-i 
Cs 

132.905 

-18-8-1 

56 +2 
6a 

137.34 

-18-8-2 

57* +3 
La 

138.91 

-18-9-2 

73 +4 
Hf 

178.49 

-32-10-2 

73 +5 
Ta 

180.948 

-32-11-2 

74 +6 

w 

183.85 

-32-12-2 

tb 

Ret? 

186.2 

-32-13-2 

76 +3 
Os 

190.2 

-32-14-2 

tl 

Ir 

192.2 

-32-15-2 

ti 

pt 

195.09 

-32-16-2 

79 +> 
Au 

196.967 

-32-18-1 

80 +1 

Hg 

200.59 

-32-18-2 

ti 

Tl 

204.37 

-32-18-3 

83 +2 

Pb 

207.19 

-32-18-4 

83 -H3 

Bi 

208.980 

-32-18-5 

84 4-2 

Po 

(210) 

-32-18-6 

85 

At 

(210) 

-32-18-7 

86 0 
Rn 

(222) 

-32-18-8 

-N-O-P 

87 +1 

Fr 

(223) 

-18-8-1 

88 +2 
Ra 

(226) 

-18-8-2 

89** 

Ac 

(227) 

-18-9-2 
















-0-P-Q 


*Lanthanides 

58 +3 
Ce 

140.12 

-19-9-2 

59 4-3 

Pr 

140.907 

-20-9-2 

60 4-3 

Nd 

144.24 

-22-8-2 

61 4-3 

Pm 

(145) 

-23-8-2 

63 +2 
Sm+^ 

150.35 

-24-8-2 

63 +2 
Eu +* 

151.96 

-25-8-2 

64 +3 
Gd 

157.25 

-25-9-2 

65 +3 
Tb 

158.924 

-26-9-2 

66 4-3 

Dy 

162.50 

-28-8-2 

67 +3 

Ho 

164.930 

-29-8-2 

68 +3 

Er 

167.26 

-30-8-2 

69 +3 

Tm 

168.934 

-31-8-2 

70 4-2 

Yb 

173.04 

-32-8-2 

71 +3 

Lu 

174.97 

-32-9-2 

••Actinides 

90 

Th 

232.038 

-19-9-2 

91 ti 

Pa+^ 

(231) 

-20-9-2 

93 +3 

u tt 

4*6 

238.03 

-21-9-2 

93 +3 

Npti 

4-6 

(237) 

-22-9-2 

** ti 
puti 
-i*6 

(242) 

-23-9-2 

95 +3 

Amts 

-|-6 

(243) 

-24-9-2 

96 4-3 

Cm 

(247) 

-25-9-2 

97 ti 
Bk+^ 

(249) 

-26-9-2 

98 4-3 

Cf 

(251) 

-28-8-2 

99 

Es 

(254) 

-29-8-2 

100 

Fm 

(252) 

-30-8-2 

101 

Md 

(266) 

-31-8-2 

103 

(264) 

-32-8-2 

103 

Lw 


Numbers in parentheses are mass numbers of most statile isotope of that element. 
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ATOMIC WEIGHTS 

Tor the sake of completeness all known elements are included in the list. Several of those more recently discovered are repre¬ 
sented only by the unstable isotopes. The value in parenthesis in the atomic weight column is, in each case, the mass number 
of the most stable isotope.** 



Sym- At. 
bol No. 


Actinium. 

Aluminum. 

Americium. 

Antimony, 

stibium. 

Argon. 

Arsenic. 

Astatine. 

Barium. 

Berkelium. 

Beryllium. 

Bismuth. 

Boron. 

Bromine. 

Cadmium. 

Calcium. 

Californium. 

Carbon. 

Cerium. 

Cesium. 

Chlorine. 

Chromium. 

Cobalt. 

Columbium, see 

Niobiitm . 

Copper. 

Curium. 

Dysprosium. 

Einsteinium. 

Erbium. 

Europium. 

Fermium. 

Fluorine. 

Francium. 

Gadolinium. 

Gallium. 

Germanium. 

Gold, aumm.... 

Hafnium. 

Helium. 

Holmium. 

Hydrogen. 

Indium. 

Iodine. 

Iridium. 

Iron, ferrum. 

Krypton. 

Lanthanum. 

Lead, plumbum.. 

Lithium.... 

Lutetium. 

Magnesium. 

Manganese.,.... 
Mendelevium.... 
Mercury, 
hydrargyrum.. 
Molybdenum.... 


Sb 51 

At 18 

As 33 

At 85 

Ba 56 

Bk 97 

Be 4 

Bi 83 

B 5 

Br 35 

Cd 48 

Ca 20 

Cf 98 

C 6 

Ce 58 

Cs 55 

Cl 17 

Cr 24 

Co 27 


Cu 29 
Cm 96 
Dy 66 
Es 99 
Er 68 
Eu 63 
Fm 100 
P 9 

Fr 87 
Gd 64 
Ga 31 
Ge 32 
Au 79 
Hf 72 
He 2 
Ho 67 


Fe 26 
Kr 36 
La 57 
Pb 82 
Li 3 

Lu 71 
Mg 12 
Mn 25 


International 

atomic weight 

1961 

1969 


(227) 

26.9815 

26.98 


(243) 

121.75 

121.76 

39.948 

39.944 

74.9216 

74.92 


(210) 

137.84 

137.36 


(217) 

9.0122 

9.013 

208.980 

203.99 

10.811 

10.82 

79.909 

79.916 

112.40 

112.41 

40.08 

40.08 


(251) 

12.01115 

12.011 

140.12 

140.13 

132.905 

132.91 

35.453 

35.457 

61.996 

52.01 

68.9332 

68.94 

63.54 

63.54 


(247) 

162.60 

162.51 


(264) 

167.26 

167.27 

151.96 

152.0 


(257) 

18.9984 

19.00 


(223) 

157.25 

157.26 

69.72 

69.72 

72.69 

72.60 

196.967 

197.0 

178.49 

178.50 

4.0026 

4.003 

164.930 

164.94 

1.00797 

1.0080 

114.82 

114.82 

126.9044 

126.91 

192.2 

192.2 

55,847 

55.85 

83.80 

83.80 

138.91 

138.92 

207.19 

207.21 

6.939 

6.940 

174.97 

174.99 

24.312 

24.32 

54.9380 

54.94 


(256) 



200.59 

200.61 

95.94 

95.95 


3, 4,5, 6 

3,5 

0 

3,5 

1,3, 5, 7 
2 

3.4 
2 

3.5 
3 

1, 3, 6, 7 
2 
2 


2.4 

3.4 
1 

1,3,5,7 
2, 3,6 
2,3 


1 

1 

3 

2.3 

4 

1.3 
4 
0 
3 
1 
3 

1,3,6,7 

3.4 

2.3 
0 
3 

2.4 
1 
3 
2 

3,4,6,7 



Sym- At. 
bol No. 


Neodymium 


Neptumum..., 

Nickel. 

Niobium 

(columbium) 

Nitrogen. 

Nobelium. 

Osmium. 

Oxygen. 

Palladium. 

Phosphorus... 

Platinum. 

Plutonium.... 

Polonium. 

Potassium, 


Praseodymium 
Promethium... 
Protaetinium.. 
Hadium. 


Khenium,, 
Rhodium., 
Rubidium. 
Ruthenium 
Samarium. 
Scandium.. 
Selenium.. 



60 144.24 
10 20.183 

93 . 

28 58,71 



39.102 

140.907 


1144.27 

20.183 

(237) 

58.71 

92.91 

14.008 

(254) 

190.2 

16.000 

106.4 

30.975 

195.09 

(244) 

(209) 

39.100 

140.92 


2, 3, 4, 8 
2 

2, 4,6 
3,5 
2,4 

3,4, 6, 6 


75 j 

186.2 

46 1 

102.905 

37 

85.47 

44 

101.07 

62 

150.35 

21 

44.056 


52 

127.60 

127.61 

65 

158.924 

158.93 

81 

204.37 

204.39 

90 

232.038 

(232) 

69 

168.934 

168.94 

50 

118.69 

118.70 


74 

183.85 

92 

238.03 

23 

50.942 



3 

1 

3,4, 6, 8 

2.3 

3 

2,4,6 

4 
1 
1 
2 

2,4,6 

5 

6,7 

2,4,6 

3 

1.3 

4 
3 

2.4 

3.4 



Tantalum..., 
Technetium., 
Tellurium..., 
Terbium..,.. 
Thallium..,,, 

Thorium. 

Thulium. 

Tin, stannum 
Titanium.... 
Tungsten 
(wolfram).. 
Cranium,.. , 
Vanadium... 


Ytterbium 
Yttrium.. 


Zirconium 


* Because of natural variations in the relative abundances 
of the isotopes of sulfur the atomic weight of this element has 
a range of ± 0.003. 

*■* The 1959 atomic weights are baaed on 0 = 16.000 
whereas those of 1961 are based on the isotope Cu. 





























































































































